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TMENT. OF THE AIR FORCE 
WeAUOUANTEAEiPAce AND MISSILE SYSTEMS ORGANIZATION ss AFSsc) 
AF UNIT POST OFFICE, LOS ANGELES, CALIFORNIA — 








20 January 1972 


REPLY TO 


ATTN OF; caui/ie. Piper 
SUBJECT: Miscellaneous Discoverer Kistorical Material. 





BO 
= Toevell APB AL 362 


il. Furnished herevith are five volumes of old Discoverer historical 
material that may be of use to researchers: 


i. Document History of Discoverer, Velwume One (Confidential/Group 3). 
' Document History of Discoverer, Volume Po (Secret/Grop 3).. 
Draft Histery of Discoverer, Volume One. (Secret/Grow 3), .: a 


CG. Rough Draft 
containing Marrat Apppeniix A, Ricastronantics- ics-Disceverer Board 49) 
22 Becesber 1959 a es eas aves | 
 Biscoverer 


a. Rough Dreft History of Discoverer, Vole Two ayy ior OF 


; teini ) 
Notes torial Backgrounf for primate Appendix -E,; Keres 
‘Bit (epproet for nto of prime) peas aa 
Discoverer in part, 


“) 
@.. anh ies waste ail tiated, ikea ini Mabie ’ 
comtaining Appendix Cont'd) Photo History of Discoverer; 

bo prroremen rp feisaunestes te ok eon eee (satellite), 
‘Appendix H, Narrative Of lamch and recovery cf Discoverer XIY by Capt 
Harold E. Mitchell. 


2. This material, Ss eT 
‘Redefinition), three volumes; Document History of pp Pana ay 
Document History cof SAMMOS, three volumes; Document Histery Agena, 
volumes and Agena Flighat History as of 31 Decesber 1967, two velunes, 
 Constitete a complete Gocumentary history cf the Agena upper stage vehicle 
development, including eee ee ee ee 


record. 


the title | 
- This letter is classifi as Gomeramieri acces G. us at cenea: 
2; ais letter is ol associated with thé WS 117: program. , 


kh. Separate AF Porus B10 are being furnished for the tro Secret volumes. 
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_ HISTORY OF DISCOVERER — 


Prepared under the provisions of Air Force Regulation 210-3 and 
Air Force Systems Command Supplernent No. 1 thereto as part of the | 
United States Air Force Historical Program. 


This document contains information affecting the national defense of the 
United States within the meaning of the Espionage Laws, Title 18, U.S.C. 
Sections 793‘and 794. Its transmission or the revelation of its contents 
in any manner to an unauthorized person is prohibited by law. 


THIS DOCUMENT MAY NOT BE RELEASED TO ANY INDIVIDUAL OR 
AGENCY OUTSIDE OF THE DEPARTMENT OF THE AIR FORCE WITH- 
OUT THE PRIOR APPROVAL OF THE ORIGINATING ORGANIZATION 
OR A HIGHER AUTHORITY IN THE DIRECT LINE OF COMMAND. 
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7 7 _. FOR DRAFT HISTORY OF - 
- DISCOVERER 


; ; oe RISTORY OF DISCOVERER 
a  RABLE OF CONTENTS 


Introductions ee ee ee eee eee ey i 


History of Discoverer (General) er oe ee eee a a a oe 

Man-in-Space Aspects»... 1... ee ee ere 

- Bloastronautics Organization oe = oe eae ea sta. fo Tes 8 ate 33 

Discoverer Vehicle No. 1025 ...4 0.0. e ec aee ee 4 wae OSM 
“george ratiog tome, si Ses ; BS. Big: ores Ae te “a 
. Index a de ds, Bs it Sy 8) Se na tes rae a 5 poms deels oe Th 
Appendix A, Bioastronautics-Discoverer Board dopant, 20 Sep 59... 78 
Appendix B, Launch Deta Digest . 3... : oe eee we 6 ois eo we es ASL 


Appendix C, Biomedical Space Specimens Fact Sheet. are. 
‘May be found in Volume 2 


' Appendix D,, Notes. and. Eaitortal. paegaaeseae Prine. Launes. 
May. be found in Volume 2 


Appendix E, News Release (Approved for releasé after launch of canal 
. May “be found in Volume e 


Appendix .F, Photo History of Discoverer Sal ial and fests d as. 
‘published by Information Office) May be found in Volumes 2 and 3 


ndix G, Discoverer XIII Life cycle (Presented by 659% Test Wing 
(Satellite) (A.R.D.C. ) —— Gartormtay May be found in 
Volune 3 


Appendix x, Ustitled ne of launch and recovery of Mecovexes | 
XIV by Capt Harold E. Mitchell as told to Robert Cehn/ May be 
found in Volume 3 
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HISTORY OF DISCOVERER 


Riese enee wes designed as @ program to use ;: large satellite 
_.. Vehicle capable of carrying diverse payloads in either satellite or __ 
_ space probe operations. The discoverer is composed of the satellite ) 
vehicle, the ‘a booster (modified to function as the first stage — 
caus device for the Discoverer vehicle) ’ Launch facilities, lien 
facilities, and a complex. pesiaiaataas and data processing network 


* , \ 
2 ; WR -relrhetr=teerrrtres.™ 


'& Discoverer Development Plan, 30 Jan 59, D I~-2-1, | 2 





bey | | | | | 
(Cc) ‘On 1 April 1957, after AFBMD had launched the first Thor on 


25 Jamary 1957 : the Ramo-Wooldridge Corporation proposed use of 


TRBM (Thor) as first stage or booster for multi-stage wenictee 4 


“ee 


% Study, Rano-Wooldridge ; T fpr 57, Bubs: aaron Use of [RBM es 
Booster for Multi-stage Vehicles. 


4 





However, Russia had launched Sputnik I before Headquarters, USAF 


became interested in an ‘eerly space vehicle capability and considered 


ey 


Thor as a cheaper and more available booster. When the Air Force 


, PIES & 


Ce 


+ 
ei 


7 


¢..—1 presented the Advanced Reconnaissance System briefing to the Armed 


Force Policy Council on 5 November 1957, the Air Force recommended 


* 


use of three available Thor poosters. The inmediate result was the 


Able Program. RAND had undertaken a feasibility study or a recon- 


2 a ee ory . 
one ae - . ee a L ee ee ee "= L) . 


naissance satellite system that would provide an early and continuing 
photographic recomaissance capability in augmentation of the WS 1171 


3 


program ae RAND = on 12 November 1957. 


x U. S. Air Force Project RAND Research Memorandum An Early Reconnais- 
sance Satellite Syeten, 3 12 Novewive: 1957 (RN-2012) ~ 








. eqsme system RAND proposed differed substantially from the WS 117L 
concept under development. The following is quoted from the RAND 


Report: 


@ 


The proposed system used a spin- stabliized payloed stage. 


It uses a transverse panoramic camera of essentially conventional 
design, fixed to spin with the final stage, ns scans across the 
dine of flight. | 


* ¢ 
ae 


The entire payload stage is recovered. 


The system uses a 12-inch camera, carrying 500 feet of 5-inch 
wide film. The extremely short exposure time--1/4000 sec--elin- 
inates the need of attaining a precise altitude, exact image speed 
synchronization, difficult.performance characteristics, and 
related problems. It will provide sharp photographs of about 
60-ft ground resolution. Each exposure, covering some 300 miles 

, across the line of flight, will photograph some 18,000 5q mi. The 500-ft 
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a 
aa 


% it ie 
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roll will cover some 4,000,000 sq mi ‘(sdmost half the S.U.) and 
show major targets, airfields, lines of communication, and urban 
and industrial areas. This satellite gould weigh about 300 lb. 
and be placed in a polar orbit at 180 = 35 miles altitude by'a . 
combination of rockets such as Thor plus second stage Vanguard 
plus a third stage small solid rocket similar to the Vanguard's 
third stage. A one-dey operation is envisaged, with recovery 
by command firing of a braking rocket on the 16th pass, so 

as to impact in a predictable ocean area. 


RAND Erepoee the booster combination would be the “Thor IRBM 
and the second stage of Vanguard, with a = solid rocket, similar 
in principle to the third stage of Vanguard, to provide a final orbital 


al 


increment.’ 





RAND Report, An Karly pcccanatasencs Satellite eee 12 Nov 57, 
RM-2012) pp 411; °15.. 










| (e {Grs s) Lockheed Aircraft Corporation incorporated the FRAND' s concept for 


early Thor-boosted sec cenadsounse flights in its. WS 1% Development 

Plen for pices icalevetion published 6 Jenuary 1958. _ The development 
plan also discussed the "problems of terminal re-entry and recovery of 

_& photographic satellite." Seas eee — . Be 


Representatives from the WS 117L Program Office, the Director of the 


Ballistic Missiles Center Project Office » and Lockheed Aircraft 






Viti ree wee 
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~_ ee ee 


Corporation met on 14 Jamuary 1958 to discuss the plan for acceleration - 
j - | re ; : - -— ee om +. 


of the WS 117L program. As a result of the meeting, AFBMD averded 


- "Contract No. AF 04(647)-181 to the Lockheed Missile and Space Division 


4 


on 25 January 1956, calling for four flights scheduled for October, 


November and December 1958, and February 1959 3 


. “BMC (MCPTA) Memorandum for the Record, 21 Jan 50, subj: Plan for 


Acceleration of the WS 117L Program; Bioastronautics-Discoverer Board 


Report, 22 Dee 59. 





“Mr. Roy Johnson, Director of Advanced Research Projects sesoey (ames) F 
cancelled the reconnaissance aspects of the Thor-booster phase of 
WS 117L by memorandum on 28 February 1958 end authorized Secretary 
of the Air Force ‘to an ‘the Thor bouster with a suitable second staxe 
vehicle for experimental flights and recovery of Seite pics fd 


@ OSD Memorandum for Secretary of the Air Force, 25 Feb 58, subj: as 
Reconnaissance Satellites and Manned Space Exploration. 


a 





On 19 March 1958, the Lockheed Missile and Space Division Contract 


was re-oriented to include development of a recoverable capsule to | 


.- ft 
° ¥ 


accommodate a biomedical package , later referred to as a "lite support | 
system." The completed capsule was scheduled for readiness for flight 


test no later than 30 November 1958.2 


rk Bioastronautics-Discoverer Board Report, 22 Dec 59. ’ ‘ | 


ete, Dennen 


i 


the New Horizon Development Plan, 1 July 1958, provided for 
ten thor boosted flights, six of which were programmed for bio-med- - 
ical flights . Early in Avgust 1958 » Mr. Johnson augmented ma ues 
Thor-WS 117L vehicles by adding nine wine me new +atane schedule 
called for eis each month beginning in November 1958 end two each = = 
month beginning = pelt 1959. himida basic intent for utilization 


(Of additional vehicles was for bio-medical experimentation, although 
| | : | / 


not at that time limited to biomedical use.® _ 
@ Weg, AFCGM SuioI, © Aug 55. eee | 





- ~—thitersSeamson retelinet the Ws SP fiopregran ; he +enne “ARPA 
Order No. 48&59 on 16 December 1958 requesting the Secretary of the 
Adr Force continue the Discoverer program in behalf of ARPA, and to 


s 


submit a financial plan so that-a basis of division of funds could be 





; determined. est 


(c fers) Air Force‘Ballistic Missile Division submitted the 30 January 1959 
Discoverer DevelopmenlPlan together with the Sentry Development Plan 
| because the two programs were indéypendent programs and “partial approval — 


‘of either progran will require reconsideration of voth efforts." | In 





B. = 


ae the proposed Discoverer and Sentry programs were approved in their 


entirety € ‘The plan reflected the Air Force- ARPA agreed funding. 7 


G Ltr, AFBMD (WOU) to Condr ARDC, Al Feb 59}ysubj: WS 117 Program 





." 





ar CS levels = at Ane esaaagsies Ct Headquarters ’ USAF Reouee ess were 


—~ “to HR - 7 A sees PS ~ - 2-5 


not identified: in the: plan. 





{oe Ibid. . 





The Discoverer Development Plan program structure based on 
| | . * 
ARPA Order No. 17-59, 4 Septenber 1958 with subsequent amendments 


€) * The Development -Plan specified that TAs the resuit of the advanced 
~Researeh «Projects ~Agenay .¢4RPA).Order No. ..17-59,.Gased -4..Zepianser 1958 
: with three subsequent amendments, the program structure was established 
to provide for fifteen . . . ARPA funded flights." The writer cannot 
interpret the order or amendments to have any bearing whatsoever on the 
Discoverer Program but as Colonel Frederic C. E. Oder stated in an 
Interview with Dr. Alfred Rockefeller, Jr., AFBMD Historian, on. 
17 January 1959, when Secretary of Defense transferred Sentry to ARPA 
a big period of confusion followed. Many decisions were made in con- 
ference that were never put into written policies. | 


eo 








provided for 15 “ARPA flights, 13. of which AFBMD would specify payloads 


and two of which ARPA would specify special payloads to. be determined — 


“. 84 


by ARPA. 


6 


: # 


On 16 February 1959, ARPA approved, in general, the program 


objectives and related funding for the Discoverer program as presented 


» ~~, 
o~ * 


‘to ARPA on 4 February 1959 but particularly noted that the approval ° 


pertained to a 13 vehicle sesdouale ARPA approved the Development 


lis? Amendment No. 1, ARPA Order No. : i6 Feo 50... ; 


and Funding Plan, dated. 30 Jenuary 1959, for Discoverer program 
on 24 -March 1959 but again the approval pertained to the 13 vehicle 


gh | a — 
program. However, the Director of Advenced Technology, Headquarters, 


\fe Amendment No. ©, ARPA Order No. 10-59, oh Mar 50... Sss=s~‘CS~S~™S 
USAF, notified the Commander, Air Force Ballistic Missile Division on 


27 April 1959 that “In accordance with agreements reached at conference 


“held at Pentegon, 17 April 59, you are instructed to revise the 


Discoverer Development Plan to provide for a total of 25 flights during 


x 





Calendar Years 1959 ana 1960." “The Director of Advancea Technology, 
Headquarters, USAF, advised that the revised plan should be submitted 


‘to Under Secretary of Air Force at earliest possible date. 
\ AFDAT *» 2 pr 


The Air Force Ballistic Missile Division received the instructions 


wes RS SE ER AE : 
= ee ee ee ee; ee em —m aay . - oe Taw aw © - an -_- 


pertaining to a revised pian on: 27 April 1959, and one day later the 


2 5 _ _ revised development plan, under date of 30 April 1959, and the cover 
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(> - letter were we for a cake to Under Secretary of the Air Force 


Maicolm A. MacIntyre Hf 









WDD Routing Slip, R. W. “Curtin to Gen Ritiand, 25 for 59; Ltr, AFR, 
ol Richard D. Curtin for Brigden Oo. J. Ritland, 1 Mey 1959. 





__ARPA approved the plan on 20 May 1959 by Amendment, Number 4, | 


__ ARPA Order No. 48-59, and at same time increased fund availability 


from $104.3M to $121.98. Amendment Number 5, ARPA Order No. 48-59, 
23 June 1959, increased fund availability from $12.19M to $132.3M. 


On 20 July 1959, when ARPA increased the Discoverer program to 
| wr a 25-vehicle program, AFSMD had already made one launch attempt and 
had launched four Discoverer vehicles. Before the first attempt, | 
though still in the test stage, all sub-systems were esnedaeved 


workable, and leunch and tracking facilities were ready for use. 


7 es note Of me Oe a RS a ED EE | a we eo ee ee es | + A tint aw + 


‘The overall systen developpent was divided into seven of the | _ 





| (plus Subsystem 1). | 
twelve sub-systems earlier identified with WS 1B, / te first Discoverer 


‘Development Plan (dated 30 January 1959) identified Discoverer sub- systems — 
as follows: 


Subsystem A - Airframe 

Subsystem B - Propulsion 
Subsystem C - Auxiliary Power 
Subsystem D - Guidance ané Control 


f. Subsystem H - Ground-Space Communications . < 

7 a Subsystem J - Geophysical Environment , ) 
; | Subsystem K - Personnel |  *e 
€ 7 Subsystem L - Recovery Systen = | | 


8 


© (E Jory Subsystems A, B, C, D, and H vere common to the Midas and 
iL) : 


Sentry/Samos progrems though modified to accommodate the payload 


~. 
“hs, 
~~ *« 


subsystems perculiar to the programs. Subsystem L was ac ites to. 
Discoverer. 
- Ger :)Sibaystens J and K were’ also ‘common to Midas end Sentry/Samos programs. 
Subsystem J; Geophysical Environmént consisted of studies, 
equipments, both rocket-borne and satellite-borne, required to provide 
exvironmental ans considered essential to insure and simplify the 


design of a successful Advanced Reconnaissance System. This-su- The 


} 2 afin, 


subsystem also included the ground equipment required to maintain, 


service, calibrate and checkout prior to flight, the equipments 





described above. Insufficient date existed on geophysical environment 


. a 
» 


to insure successful design and test of the satellite vehicle in the follow- 
“dng @reas: (1) Atmospheric density; (2) Cosmic radiation; (3) Thermal 
environment; (4) Meteor physics; (5) Soler ultraviolet radiation; and 
: | 5 
(6) Atmospheric composition. 


\¥ Discoverer Development Pian, 15 Jan 60. ) | 


ey 


f- 
J 













Systems Requirement Number 5 dated 29 November 1954 directed 
the Air Force Cambridge Research Center (AFCRC) provide environmental 
data which "effect design and test, such as pressures, tempetures, 


atmospheric composition, solar radiation and propagation characteristics." - 


Systems Requirement Number 5 also directed AFCRC "prepare and 


implement geophysical: research program based on utilizing test vehicles." 





; Systems Requirement Number 5 dated 17 October 1955 superseded 
C) the earlier Systems Reguirement and in December 1955, AFBMD requested 
f; * 

} 


“AFORC to continue the support previously accorded the Advenced 


Reconnaissance System. © AFBMD initiated Obligating Authority No. 57-16 


ne 3a Uiay seagt tu 2 ee hh it be mae eet RT © er EN Ebe rept i. oS Shs, ns » <2: % -qe 


on 25 January 1957 for transfer of $422,000. to Air Force Cambridge 





é . ry * 
Research Center for continued research in the Subsystem J area.*© | 
{@ Man ement port, ARS, 31 Jan ye | 7 | | 
~ Sub system J, developed as Proj ect 1764 consisted of ‘the. following 
tasks as shown in RUS Project Card, 2 April 1957: 
Cc * Document may be found in the WS 117L documents. 
10 
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meld 





@ 


@. 39791 - Solar Radiation Program in Ultraviolet and x-rey 


Region for ARS. The task was accomplished through a coabination: of 
"in-house" and contractual effort . In April 1957 the contractual 


effort was being accomplished by Comstock and Westcott , Inc ; » under 


Contract AF 19(604)-1889. Other contractors contemplated at that 
time were University of Chicago, Chicago, Dlinois, and Radio 


Corporation of America, New York, New York. 
b. 39792 - Interplanetary Matter and Meteor Physics in 
- Relation. to LARS. The task was accomplished throygh a combination of 


“in-house” and contractual effort. In April 1957 the following named 


“, 


contractors were working on the task: 


(2) “‘Peuple University under Contract AF 19(604)-1894% *— 
(2) Oklahoma A and M under Contract AF 19(604)- 1908 
(3) Smithsonian Observatory under Contract AF 19(604)1902 


(4) Stanford Research Institute “under contract AF 19( 60l)-1892 


eee ee) ei em ee om nee 7 oe me 


<a cee 6 ee eee Re ee ee ee vee oe ee oe eee ee ye - 


“Re: 39793 - Mabechavie Density Determination et Altitudes 


/_ ——S—ee arm 


of Artificial Earth Satellites. Thé task was being accomplished through 
og "in-house" -and contractual effort. In April 1957 the following named 


a 





Cy. 


| x. ; é 
contractors were working on the task: | 
(1) University of Michigen under Contract Ko. a 19(604)-187] _ 


aod ‘University oi ‘ichigan under Contract Nos ae F 19( 604 )- 185 
ad. 39794 - Thermal Radiation Progrem for ARS.. In April 


1S57 the task was being accomplished through a combination of "in-house" 


Po ones at we . ee) oe. eee on — «. - 


and contractual effort. The only contractor wes the University of 
Coloredo under Contract AF 19( 604)-1899 although additional contracts 
were contemplated. 


e. 39795 - Rocket and Instrumentation Support. In April 


AQ57the. tesk wns being accomplished through 2 cophination of “in-house” 


and contractual effort. The same type of effort was being carried on 


by AFCRC under Geophysical Research Directorate Project 7659 with 


- contractors, some of whom were being considered for this task. The * 


contractors being considered were: 


(1) Aerojet - General Corporation, .. | 
(2) Wentworth Institute : 
(3) Oklahoma A and M 
(4) Hew Mario . A es | 





ere ane ee rere —w * sai comin misins bom ee ao pena Ceawiaan’oo pecans tas onl ee 


Subsystem K, Personnel. - Air Research and Development Command 
System Requirement No. 5, dated 17 October 1955, directed the Air 
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Force ceil Training Research Center to support the Western 
| | oN. 
Development Division, ARDC, in preparation of a System Development 
Plan. ARDC Systems Development saciid Ho. 117L, 17 August 1956 
_ assigned responsibility for the implementation and execution of ‘i _ 
davalomsn pian to Headquarters ano, Western Development Division. 4 
Western Seaanae Division : to the degree. sianiie end upon 
peace, hea the support. of all ARDC Centers. Amendment No. 2, 
SSD No. 1171, added Project No. 8728 - Qualative Personnel Requirement 
~errormetrotr tor ‘i aii aki il, Inpleneritetion of 
Project No. 8728 was at the discretion of Western Development atuted 
WS 11L7L Program Office contingent upon availebility of necessary resources. 


& 


WDD assigned development of Préject 8728 to Air Force Personnel and 





Training Research goatee » Lackland re Force Base » Texas, Pi the 
mR podit lion of systematic information relevant. to thie petsonne2 and 
training eecateeucels of an total weapon aaa L17L development 
plan." Tnitially the project required sold dead and contract 


( efforts. The contractor prepared information on subsystem develop- 


ment and equipment development and AFPTRC project officer provided 
13 


a eee 
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consultation and technical ee a 
| ay 


4 


14 R&D Project Card, Personnel Operations Subsystem for the ARS " 


(System 117L) (System 117L POSS), 2 Apr 57 





. As shown in Subsystem Report, Project 8728, 2 April 1957, the ; 
tasks of the project _ ‘a follows: 

a. on 87151 - Implication of Design. The contractor was 
oeieeriiy responsible eo the task under consultative and technical 
guidance i te ae Project ottieer. 

ce a | | >. -0790~-qoatvective Persotsi Tegatrenente Fuformetion. 
The contractor's responsibility was to collect and asseuble date for 
the ccoeaetien of reports “which — be phased with equipment design | 
end development” the object of the task was to "provide manning 
document information ; yest Meseriae tae: and personnel selection 

information regarding the total pation subsyysten of ‘WS 117." 
87152 . Pratning Settee a ee ee +The Project Officer's 
responsibility was to "make recomendations for the training erontal 


-” 


“"" "" and training procedures to be used to obtain skills required by ~ — 


operator and maintenance personnel of the system." 
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87153 “ Training Equipment Characteristics. The Project 


Officer's responsibility was to prepare report on training character- 


? 
a 


istics of required trainers end if applicable previous contractual 
effort could be used. The object of the task was to "identify the 
’ special training ae required for the WS 1i7L training program oO 
and define the characteristics of the inéivisual trainers.” 
8715% - Proficiency Test Development. AFPTRC cong tiexes 
a contractor but as of ‘i 1957 a contractor had not been selected. 
AFPIRC's responsibility wes to monitor partial in-service effort by 
Personnel ies Maintenance Laboratories ’ lackneed Aircraft Corporation. 
The objective was to “provide valid tests of the job knowledge, skill, 


anf achievement varity for measuring the progress and/or proficiency of | 


operating and maintenance personnel.” 





87155 - Handbooks and Job Aids. In April 1957 the WS 117L 
program had not progressed sufficiently to provide details’. | 
87156 - Training Equipment Testing. Same as Task No. 87155. 


AFPTRC established a liaison office at WDD for the purpose of 


. 
ee ee _ - a re cry 


Db 


t Pid 


coordinating Qualative Personnel Requirements Information activities u 


* 
i oe 


x ARDC Weekly Activity Report, hh Feb 57. a ee . | 





Major Stanley Valcik of AFPTRC was active as the WS 117L QPRI Project 


oe - o- Officer from. July ‘ad to August 1957. sis Harry L. Smith, ert 


wit | 
for ety as resident project Officers on 26 July 1957." Soon thereafter 


14x- Memorandum for Colonel Terhune fron Colonel Frederic C. E. Oder, 
23 July 57, subj: AFPPTRC Support of WDD System Development; Supplement 
to Monthly Officers Roster as of 30 Oct 57; DOI, WDSSA, 24 Apr 57, 
Organizational Symbols; List of WS 117L cans Office personnel, 


17 Apr — | 





ARDC initiated action to eliminate AFPTRC as a separate ARDC Center. 


Colonel Harry L. Evans, Requirements and Equipment Office, Deputy 


Commander » Weapon System, and Captain Anthony A. Gomes, Operations 





_ and Treining Procedures Analysis Division, Directorate of Manpower and 


44-15 November 1957, at Headquarters ARDC, on the elimination of the 


AFPTRC " and distribution of the AFPIRC functions and manpower spacés 


within the ARDC structure. It was agreed that AFBMD would provide 
Headquarters ARDC an organizational structure or distribution of 
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Project otttocs and 7 ea F. Hicks, Project Officer, AFPTRC, reported | 


Training, Deputy Commander » Plans and Operations ,. attended 4 conference | 


- re 
ee a te errr rar 


; ~  & 
“46 human factor spaces into the existing AFBMD organization, 
. together with manning information such as functional area descriptions, 


rank and civilien grade spread; job titles, and Job descriptions :” 


40) Memorandum for WDY and WD0, Col Harry L. Evans end Capt Anthony 
vA. Gomes, 19 Nov 57, subj: Joint WDIN and WDOTA Staff Visit Report | 
" to Ba ARDC on Elimination of AFPTRC Qs a aaa Center of ARTIC. 





Four spaces, 1 major, 1 captain, 1 GS-13 and 1 Secretary-stenog- 
rapher were transferred to WS 117L Directorate effective February 1958. 
Major Harry L. Smith became Human Factors Project Officer and Captain 


Ben F. Hicks became Project Officer = (orm). at 


/ Supplement to Monthly Officers fostees AEN, as st 25 Apr 50; List 


BL. Personnel WS 117L Project Office,-17 Apr 583 Management File 3-4-6, 
Humen Factors Fimctions & Spaces asgd AFBMD fr AFPTRC, , 12 Jim 58 





Effective 15 joril 1958, Seulauscebrs ARDC discontimed the Air 


Foree Personnel and Training Research Center at Lackland Air Force > 


Re 





Base, Sen Antonio, Texas. 





il, ARDC, 27 Feb 5 
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The first Discoverer Development Plen described Subsystem K - 
Personnel as follows: 


A personnel sybsystem exists whenever any other subsystem, 
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or. the booster subsystem ; requires the- -Snteraction of personnel. 
A properly designed personnel subsystem consists of the following 
ners | | oe 

a. Human engineering to devas wottaiel mancaechind 
CmESer ae | | | 3 


be Determination of the kinds and numbers of aveonne 
required to operate and maintain the associated hardware subsysten. 


ugiae . ©. Training and training equipment required to obtain 
se ya.at suitably: trained personnel. 


a. Appropriate personnel support in the form of 
technical manuals and other joo aids. | 


Subayeten L - neocvery Subeysten:~ Discoverer Development Plan, 
30 January 1959, saci that pecsveny Subsystem "consist of a 
Satellite-borne capsule ; suitable payloads, and equipment that will 


collect and transmit date by telehetering and that will insure suc- 


, cessful re-entry and recovery from orbit." 


1+ er iw sow 


Following the Director of Advanced Research Project Agency, Mr. 


Roy Johnson's memorandum of 28 February 1958 in oe Mr. Johnson 


cancelled the reconnaissance aspects of the Thor-boosted — of 


“ew. 


ws ut and Aivewkes the Air Force a use the vehicles a arene 


experiments, AFBMD amended Contract No. AF 04(647)-181 to include the | 


—™ _——_ 


development of a recoverable capsule to accommodate a biomedical package. 
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The Sentry Development Plan dated 15 September 1958, provided for a 


- . 
~ 


Subsystem L Biomedical Recovery Capsule as follows: ee 


4 


1. 1. Subsystem "L" Biomedical Recovery Cepsule: 
(1) The Biomedical Recovery Capsule program has three 


_ primary objectives. These are: 


(a) To recover living specimens from orbital flight. 


(vb) To study the psycho-physiologic response of 


— to conditions of launch, orbit and recovery. 


(c) To build experience and confidence in recovery 


techniques. These objectives will be achieved by the launching of five 


biomedical recovery capsules into orbit on WS-117L flights. The capsules 
will be separated from the parent vehicle and be recovered on either the 
18th or 32nd pass and will be recovered south west of Hawaii. The 
vbiopackage will be airsnatched by C119-L aircraft assisted by RC 122 
aircraft and Navy surface vessels. 


(2) Two basic configurations will be used. These are: 


(a) Mark I Biomedical Recovery Capsule. The Mark I 
capsule wwighs~195 pounds at launch including the 15 lb. biopackage. 
The biopackage itself includes the animals (four mice), their cage, 
pressure shell, food, water and oxygen supplies, environment control 
devices, sensors, amplifiers, batteries and recorders. The remaining 
weight of the Mark I is made up of structure, ablation material, 
retro-rocket, parachute, beacon and other recovery aids. 


. (vb) The information gained from the Mark I 
experiments include acceleration, noise, vibration, cosmic radiation 


effects, total pressure and gas storage measurements, temperature and 


animal viability. 


(c) The Mark I capauile will be on orbit for 18 
passes (2h hrs) and will be recovered on the 18th pass. 


(3) Mark II Biomedical Recovery Capsule. The Mark IT 
capsule will weigh approximately 279 lbs at launch, including the 57 lb. 
primate) the restraint devices, psycho-operant devices, pressure shell, 
food, water and oxygen supplies, environment control devices, sensors, 
amplifiers, camera, batteries and recorder. The remaining 222 lbs. is 


composed of structure, eblation, retro-rocket, weer and other 


recovery aids. 


| (a) The ‘ieecwatson gained from the Mark II 
experiments include all those mentioned for the Mark I, plus camera 


49 
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f coverage, additional environmental measurements, several physiological 
measurements such as pulse, temperature, electro-cardiograph, etc. and 
a reasonably sophisticated psycho-operant device. The telemetered 
records of annual performance in conjunction with pre- and post flight 
testing should provide considerable information regarding the effects 
of prolonged weightlessness ° 


(b) The Mark II capsule will be in orbit for 30 
passes (48 hrs) and will be recovered on the 32nd pass. 


— See Figure I for a diagrem showing the WS 1.7L Bio Med Vehicle. Figure 
2 shows a diagram of Discoverer ii. 
| On 25 November 1958, Me. Sonneee directed the Commander, ARIC, to 
revise “that portion of the Discoverer test series which deals with 


Cc biomedical payloads. Of the five originally programmed leunchings, 


) | : 3 
| it is now pe to eliminate two of the small. primate shots. This 


: 43 
leaves two mouse containing payloads and one small primate payload." 


042 Mag, ROQGI-11-39-E, 26 Rov $8. _- 








» 


ARDC reassigned two vehicles forwerly assigned to the biomedical 
payloads to the launching schedule requested in ARPA Order No. 17, as 


“94° Ibid. 





va - On § December 1958, Mr. Johnson revised the biomedical payloads 
_ for Discoverer to provide for one successful primate recovery up to a 
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RE-ENTRY VEHICLE 


Discoverer {i ia orbit. The re-entry vehicle | 
is outiined by the dotted lines. | 
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__... components for 2 primate backup payloads. 


Cee 


| total’ of three attempts "with the 2 additional attempts if necessary 


@ « 
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and desired to be in lieu of payloads in the series of 13 flight - 


vehicles. You should therefore plan to have available internal 
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. Under joint AFBMD/contractor effort an attempt to launch the 
first Discoverer on 21 ania 1959 failed. The Discoverer vehicle 
eas damaged —ee sik siias - the Thor Booster No. 160 was 
| repaised en uped for ‘the twelfth ‘launch on I2 June 1960. The : 
Leunch edad saw ouok CuaseaPiax codubell decone etka Discoverer 
launches. The =e contained a similated capsule. the bioastronautics 
research centered about the development and flight testing of two eee 
of General. Electric spaceborne biomedical systems. 
Appendix C, Biomedical — Specimens Fact sieet, contains 
| a history of the Laboratory mice colony, — st which were destined 
for a space flight in the ware - ical Recovery Capsule. 
. The other biomedical system vas the MARK II capsule under develop- 
ment by aera Electric. rt was @ lite support capsule designed to 


m<) 


nea, 
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carry a four to six pound Rhesus monkey into orbit. Appendix p . __ 
Notes and Editorial Background for Primate Launch, contains a history of 


_ the bioastronautic animals AFBND considered for orbit in the MARK IT 


space capsule 4 
AFEMD launched the first Risseyenee on 28 February 1959 but. the | 
masanes intial Pa sitanaten capsule aia not obtain orbit. 
AFBMD er Discoverer II on 13 April 1959 ‘ The satellite 
carried a biomedical research capsule containing four mechanical mice 
“wae 6f a sersor on Bat of signals that appeared and’ ‘béhaved as 4n 


animal when picked up on telemetry, i.e. the animals had a pulse 
| | | _ 56. 
similar to the heartbeat rate as live mice.“ The satellite achieved 


* 





yx Military Satellite Program for Qtr ending 30 Jun 59 . 


orbit but the”was no recovery. 
AFBMD launched Discoverer Tit on 3 June 1959. The satellite carried 
@ biomedical research capsule containing four live mice. The satellite 


| | 44 
vehicle did not obtain orbit ae 


2%: Ibid. = ) ee 
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‘The Lockheed Missiles and Space Division designated the General | 
Electric Company as the subcontractor for the life support eysten on 
6 May 1958. Of thirteen tests beginning on 1 April 1959, only one 


was considered to have met its objectives. As the testing program 


— roa . mh Lee aoe se 8 . eee ‘ ae - ~ 4, "+ . —~ . oo E+ Ie ee ee Bm te - mame wees 


progressed, it became. increasingly eVident that the development was 


beset by serious technical difficulties, although the primary technical 


| competence in the bioastronautics area was actually within the Air Force. | 


es General Electric cost had gone over the $2.0M level by Fall of 1959. 
_1n .September 1959, Colonel Frederic C. E. Oder cake the technical 
competence of the Air University maith of Aviation Medicine, Randolph - 
Air — Base, Texas : available to General Electric Company, through | 
the Bioastronautics Division, AFBMD, Headquarters , ARDC. In siepast : 


of Subsystem L, representatives of Heqdquarters Air Research and 


Development Command, Headquarters United States Air. Forte, Air University 


(Headquarters School of Aviation Medicine), Air Force Missile Development 
Center, and Wright Air Development Center, reached agreements that all 
 USAP biomedical resources concerning technical responsibilities be 


assigned to the School of Aviation Medicine. In September 1958, 
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Colonel Frederic C; EB. Oder made the technical responsibilities assigned 


™~ 
= “ee 


to the Aviation School of Aviation avedlable to the contractor through 


| | 24 
the Bioastronautics Division at AFEMD.* 
| | 
me JDM Bioastronautics-Discoverer Board Report, 22 Dec 59. 


Because <7 the basic design of the biomedical recovery capsule 
was faulty and as configured would not support the biomedical waste 
of the Discoverer series » the Commander, AFBMD, appointed an investigating 
%y  oerd on wen at Rot "bassie “For-the purpose “ef reverting "the-nanagenent | 


end technical status of the biomedical project currently associated 


| 54 
with the DISCOVERER Program."’~ The board convened on 2 December 1959 





4 " ; ‘ 
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: f | end met daily through 8 December 1959. The Board published its report 
oN on 22 December 1959. The report contains background “information. = 
"pertaining to ARDC's designation and orgainization of the Office of 


Special Assistant for Bio-Astronautics to the Deputy Commander, ARDC, 


and appointment of Brigadier General Don D. Flinckinger as Special 


WA 


g° SO No. 18 ARIC 22 May 58. | | 


yy 


 % 


| Assistant to the Commander, AFBMD, for bioastronautics and as such 


to be “responsible for the direction and coordination of all.the.. 


e 0 
biomedical aspects of Projects assigned to” AFBMD.. The implications 





of General Flickinger's assignment as stated is discussed in the board 


ag 2 


report along with a discussion of early biomedical aspects of Discoverer 


thet need not be repeated in this historical report inasmuch as the 


me a re ee 


Bioastronautics-Discoverer Board Report may be found in Appendix A. oe 


MAN-IN-SPACE aspects. Dtunton apart pepe 


~Sdakvanecoshy-wicth-bhe aonqhopment--of~a -Live papport--Capsule for 


the Discoverer Program, the Air Force and Department of Defense initiated 


a Man-in-Space program. 
1953 | 
On 26 and 27 February,General Curtis E. LeMay, Vice Chief of Staff, 
USAF, issued a directive to Lieutenant General Donald L. Putt, Deputy 
Chief of Staff, Development, USAF, to investigate-feasibility of putting 


@man in orbit. On 28 February, ARDC representatives attended a meeting 


held at office of Deputy Chief of Staff, Development, Headquarters,. USAF. 


* 
” 


Brigadier General Homer A. Boushey, Deputy Director, Research and - 


2 


eae: 
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Development, Headquarters, USAF, directed ARDC prepare and submit an 


°. 


abbreviated development plan for a Man-In-Space Progrem as soon as 


oor 


possible..? ae 


aa USAF Manned — Space wanes Development Flan, Vol I, 25 Apr 58, 


pp I-1-3,4. 





- Wright Air Development center made a Man-In-Space ao nouee study, 
and submitted its proposal to ARDC on 3 March 1958. WADC developed the 
study fron navies of sanasts ssiiadiiaiiaen and general approaches 

_ that were under study at NADA. Tabarateerton, Pood. ideas submitted ky 
| industry. ARDC Save eee a proposed abbreviated development plan 
from the WADC study. ARDC presented the proposed development plan to 


Headquarters, USAF, on 14 March 1958. NACA and Air Force Ballistic * 


Missile prysarce representatives reviewed the plan prior to the presenta- 


tion.* 3h | ra 


3‘.* Ibid.; OSD Memorandum, Mr. Roy Johnson, Director ARPA, 28 Feb 58. | 





On 31 March 1958, the Commander, Air Research and Development 


_ Command directed that AFBMD prepare a development plan for 2 Mannea 


28 


Military Space Systems Program with the goal of Manned Flight to the 


: 93 pee 
Moon and Return.~ AFBMD prepared the development plan in two- volumes. 


apt USAF Manned Military Space System Development Plan, Vol I, 25 Apr 55, p4. 





Volume I contained two sections. Section I was a plan for Man-In-Space-~_ 
Soonest and Section II was a plan for Man-In-Space-Sophisticated. Volume 


II contained Sections III and IV, lamar Reconnaissance and Manned Lamar 


Lending and Return, respectively. The plan vas not accepted but AFBMD 





prepared a new plan’ in two volumes on 2 May 1958, titled Man-In-Space- 


ca 


) | Boones: “ine -prtadipalh wbyeutover were to" pitt ‘eo han Bite “recogiisda 
space at the earliest possible date and to recover him safely on earth 
while determing functional capebilities and limitations of man operating 


in the space enviroment, especially the environment of aa a 


: af 
_ for protracted periods." To accomplish preliminary objectives the 


a% USAF Manned Military Space System Development Plan, 2 May , Man-In 


eueceKOmeee » Vol I, pe. 





Gevelopment plan also provided that biomedical program activities 


authorized by the ARPA Director for the WS 117L for launch and recovery 


” 


—_ awe 


c~ 
? 


ee et ee 


of biomedical capsules containing small primates would directly support 


mee, 
wt 7 * 
ad , 4 


and early man-in-space capability. ie 





“$52 Ibid. p 1-1-0 
oo AFEMD submitted development plans dated 19 May, 28 May, 15 June and 
2h July 1958, 211 of which were disapproved. But on 29 July 1958, after 
AFEMD had submitted the 2h July development plan, the 85th Congress 
approved the National Aeronautics and Space Act of 1958, which established 


@ civilian agency to exercise control over ‘eeroneutical and space 


activities sponsored by the United States, 


"except that activities peculiar to or primarily associated . 
with the development of weapon systems, military operations, 
or the defense of the United States (including the research 
and development necessary to make effective provision for . 
the defense of the United States) shall be the responsibility 
of, and shall be directed by, the Department of Defense." ‘ 


The term “aeronautical and space activities" meant "aircraft, missiles , 
satellites, and other space vehicles, manned and ynmanned, together with 


| | ee 
‘ related equipment, devices, components and parts.” 


“$6 National Aeronautics and Space Act of 1955. | | 





_ Another development factor was that the FY 1959 funds available- 
for @ man in space program was limited to $40.0M which caused "soonest" 
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to be removed from the man in space program. 


Mr. Jobnson, ARPA, "suggested that the Air Force meet with 7~. 
representatives of NASA so as to errive at a common understanding 


concerning the nature of the Air Force man in space development program 


- 


° | ul 
which would be acceptable to NASA."-~ The meeting was held at Headquarters | 


“34 Man In Space Development Plen, 11 Sep 50. —— 





Air Research and Development Command on 12 August 1958. Shortly there- 
after, Headquarters ARDC, directed AFEMD prepare a development ‘plan 
.. Anearporeting "the essential characteristics discussed at the meeting 
, and in which the Fiscal Year 1959 funding requirements were within the 
~79 | | 
$40.0M limit.” AFBMD submitted the Man in Space Development Plan, dated 
39% Man in Space Development Plan, ii Sep 58, p i-i % 


12 September 1958, to Commander, Air Research and Development Command 3 





on 15 September 1958. ‘The plan was the final Air. Force plan. On 


21 October, Robert R. Gilruth, Project Manager, NASA announced NASA, with 


the essistance of ARPA, of Department of Defense; was initiating a manned 


.--.. Satellite project. On 25 November.1958, NASA issued NASA Order No. HS-2h, .. 





requesting AFEMD construct and launch one Atles ¢ Ballistic Missile 
pooster with its seeaaiied control and guidance equipment. "the booster 
was “required for Launching a preliminary research of a necune that 
required a ballistic trajectory. The order a followed by HS-36 
requiring aepe to construct and launch nine Atlas D boosters with 
associated guidance. The nawuat was in addition to the eatin for one 
Atlas C cee covered by NASA Order ‘Es-oh, and a part of a “continuing 


program of research on manned satellites." NASA combined the two orders 


| +000 Wd May 1959. -py..dmendment, amber 1 -to MASA Order H8-36. ..ARBMD submitted 


@ Space System Development Plan, Preliminary Research for Man~in-Space 
on 2 February 1959, based on NASA Order HS-24. By 4 February 1959, the 
Man-in-Space Program became known as Project Mercury. Hugh L. Dryden, *‘ 


Deputy Administrator of NASA and Robert R. Gilruth, Director of Project 


| : — a | | : 
Mercury gave the manned space system its neme.~ Mr. Glennan chose 


2X This New Ocean, NASA, 1900, p 158. 





Wright Brothers’ Day, 17 Decesber 1958, to announce publicly in Washington, 


eres ) Cs, that the. manned _— program would be called Project -Mercwy. 


* The Atlas C was to be used to chec ae cs oO e spacecr 
scheduled about May 1959. It was to be the launch vehicle for the Big 
Joe reentry test shot, but plans were changed and an Atlas D vehicle was 


used. (Project Mercury, a sateen: NASA 1963) 


C 4 | BIOASTONAUTICS ORGANIZATION 


e ae . 


Ba, 


_ In the meantime the Vice Commander, Brigadier General 0: J.” . 
Ritland, Vice Commander, AFBMD, announced the Organization of the 


Deputy Commander Military Space Systems : AFBEMD, effective 12 September 1958, 


TC “- 


by. separating the space effort from the Office of Deputy Commander, 
Technical Operations. | Ritland announced the esteblishment of the 


Directorate Air Force Bio-Astronautics but didnot at the time name 


got | a | 
the director.. LIdteutenant Colonel Baward L. Cole became Director of 


Le wee. Taonrandon far Generals .Ruok, Saaga lin Meaeiend ki parece | 
Ps subj: Organizational Announcement, Organization of 
the Deputy Coumander Military Space Systems, AFBMD, 16 Sep 58. 








Directorate Air Force Bioastronautice in October 1958 and remained in 


that position until his retirement on 30 Noveuber 1963. Cole was promoted 


al! 


to the rank of colonel in the ‘Spring of 1961. The Directorate Air Force 


y4 Historical Report, MMSCV Directorate, 1 Jul- Gl ilec.o3. a sae 





Bioastronautics was renamed Directorate Bioastronautics Projects in 


Mid-1959 and then peeame-Bioastronauties again renamed in 1960 when the 


Pare. 


C). 


organization became Bioastronautics Office. The next change occurred 





after the general reorganization of Air Research and Development Command — 


wom 
™ 
~~, 


and as Materiel Command effective 1 April 1961 ae Air. Force ‘Balaistic | 
Missile Division became Space Systens Division. The i iiieseianmtiais Office 
. beceme. Bloastronautics/ Re-Entry Office. The office ieceue a mieeetauate 
again in sugust 1961 and on 15 December 1961, the Directorate Selita the 
Manned Militery 7 Capability Vehicle (MMSCV) Directorate. The 
eciateds was responsible for planning and semis the Manned Militery 
Space Capability Vehicle and other ‘gies programs in the Bioastronautics 
area, for the ao Bystens Divisions, and program manager for the G9SAA 
= —_ : | 


Program,” formerly known as Bioastronautics Orbital Space System (BOSS). 


ut& Historical Report, MMSCV Directorate, 1 Jul - 31 Dec 63; Organization 


and Functions Chart Book, SSD, Jan 62. . 


4 





| The final title of the bioastronautics office was Manned Environ- 
mental Systems Directorate acquired on November 1963. Colonel Charles 
W. Craven became Director on 30 November 1963. In January 1964, the 


Air Force Aerospace Medical Division, AFSC, began establishing its 


_ Los Angeles Office, Aerospace Medical Division » for support of the Manned 
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~—. 


Orbiting Laboratory Program that had been assigned to Space Systems 
| _ x 3- | | | st . i" ea, 
Division. Colonel Charles W. Craven, was relieved from his‘duty as 


igxDaily Bulletin No. 154, SSD, 10 Jul 04; History Aerospace Medical 
Division, Administration, 1 Jan - 30 Jun 64, p2. 





Director Manned Environmental Systems and assigned primary duty as | 
Assistant Deputy Director Program 437., Deputy for Systems Management ; 
| :4qo 
effective 16 April 1964. °- | 


—yq SB PB-2e, “BSD, 22 Apr 64, pare 1. a a 





..0n..31 August 1965, the Secretary of the Air Force, Eugene M. Zuckert, 
announced the appointment of General Bernard A. Schriever as Director of 


the Manned Orbiting Laboratory Program, an assignment in addition to his 





duties as Commander of AFSC. Juckert directed thet Schriever, as Director 


“ 
. 


. F : . a 5 
of MOL, report directly to Secretary of the Air Force. 4 






; “6 News Release ilo. 


Se + 
ev. 





| At the same time, Zuckert named Brigadier General Henry L. Evans, 


who had been serving as Special Assistant to the Secretary of Air Force 


?- 
a 
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for MOL, Vice Director of the MOL Program, and Brigadier General | 


. AY. ie 
. Oy ye 
Russell A. Berg Deputy Director of the MOL Systems office. There.was 


no change in the location of the MOL office. 








Program 698AA had its beginning when AFBMD evarded a study contract — 
with Lockheed Missiles and Space Division to determine feasibility of 
supporting a 60 pound primate for 48 hours on orbit. Lockheed con- 
pleted the Advanced Biomedical Capsule Study, including preliminary 
@rawings and a full-scale mockup, on 17 June 1960. The study indicated 
the feasib ility of maintaining a chimpanzee in orbit for two days. The | 

OS a Ap 
capsule was to be integrated with the SAMOS recovery vehicle * The 


$2 Summary of AFBMD Division Activities in Space, Jun 60, p A-9; AFBMD | 


Chronology, Office of Bioastronautics (WDZB), 1 Jul-31 Dec 60 





Directorate of Bioastronautics Projects accepted the full-scale mockyp 
of the advanced biomedical capsule on 15 August 1960, and became Phase II 
of the Bioastronautics Orbital Space System.* Preliminary work for 


U4 AFEMD Chronclogy, Office of Bioastronautics (WD2B) 1 Jul - 31 Dec 60. 





. 


‘preparation of the BOSS Development Plan started in Decesber 1960. In 
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April 1961 the plan was forwarded to Air Force Systems Command (AFSC)* 


for approval. The program called for six orbital flights into the 


radiation belts to determine the effects of prolonged exposure to 


weightlessness end space rediation. Champanzees were to be utilized as 


the test ne - Phase I of a five year bioastronautic program 


err +e +086 MS one ae = 
2 = <= ee “ae a eee e we mo + 1 owe me ame 


* “we + 
oo + © # 2 # © _ # «© w@ @ » . 7-7 


- ~ Hq! Office of Bioastroumitics (8528) Brcercas pact lL Jul eo - 1 Jul 60 


a spemereptinpnditainasusanipepat , . . . 


Se See 5 Pe ke TS SA As en i eR SA tle wt oem, ~.80 


development plan entitled "Biomedical Program," that described a four 
Launch . small. primate series within ue Discoverer Program had been 
submitted by General Bernard A. Schriever : Commander ' Air Research and 
Development Command,* in Noveaber 1960. It had become apparent that 
the animal gectes scheduled in the Discoverer Program for 1959 er 1960 


% 


-¢O 
was to be cancelea:-? | 


50; Ltr, SSD (882) to AFSC (MSF), subj: Air Force Support of Bioastronautics 


Program 698AA, 2 Aug 63; Ltr AFSC (SCRBS) Schriever to Hg USAF (AFDDC), 


subj: Bioastronautics Development Plan, 16 May 61... 





As of 16 May 1961, the Deputy Chief of Staff, Development, USAF, 


had not approved Phase I plan and on that date General Schriever resubmitted 


* Through general reorganization of the Air Force, Air Research end 


Development Coumand had become Air Force Systems Commend on 1 Apr 1961. 
Air Force Ballistic Missile Division had become Space Systems Division, 
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. 


the November plan together with the Phase II plan for an advanced 
technology program "Bioastronautics..Orbital Space System (BOSS) * 
describing a series of six chimpanzee launches. The BOSS plan was for 
Phase II of a five year Bioastronautic Program "providing for a series 
of live animal orbital = space probe launches. 


Rik Ltr, AFSC (SCRBS), maa iden ai USAF (AFDDC, subi: Bioastronautics 


Development Plan, 16 May 61. 





In October 1960 ies approval of ra Thomas D. White, Chief 
of Staff, USAF, Ideutenant General Schriever » eppointed the Air Farce Space 
Study Committee* with Trevor Gardner, former Special Assistant to 
Secretary of the Air Force for Development, Chairman, to assist 
Air Research and Development Command, in Perm @ space Develop- | 


ment program which would best serve the national interest. The 


Committee recommended in its report dated 20 March 1961, "the immediate 


accomplishment of a biological space flight research progran."™~ 


5‘ Ibid.; Ltr USAF, General Thamas D. White to Lt Gen Bernard A. 
Schriever, 10 Oct 60; Msg, ARDC, RDGP-12-10-2-F, 12 Oct 60 





+ %--See next page for footnote — — ae 





” . Settss—Air Force Spoce Study Committee (vec=stury) ls a blend of scrospace™ 
industry veterans and scientific talent dawn from the ficids of nuclear physics and . 


mathematics. Study committee members sre: 
© Trevor Gardner, chairman. Gardner wes a member of the Wiesner task force 
that reported recently to President Kennedy on space and niissile programs (AW 


Jan. 16, p. 26). He also is a trestee of Aerospace Corp. and president and board 
Co. 


chairman of Hycon Ma 

@ Dr, Charles C, Lauritsen, trustee of Aerospace Corp. snd professor of pliysics 
at California Institute of Tech 

@ Dr. Jerome B. Wiesner, Kennedy's White Howse science sdviser and one of the 


original tmstces of A 


Corp. 
e William C. Foster, vice president of Otin-Mathicsoa Chemical’ Ca. Foster headed 
the Gaither Committee. 
¢ Dr. Edwin Land, president of Polaroid Corp., who who served with Wiesner and Gerd- 


ner on the Kennedy space task 


group. 
¢ Dr. W. Randolph Lovelace HU, head of the Lovelace Clinic and chairmsn of * }- 


“ NASA's Special Committee on Life Sciences. 
e Dr. Arthur Kantrowitz, director of Avco Corp.'s Everett Research Laboratory. 


PS e Dr. W. O, Baker, vice presidentescarch, Bell Telephone Laboratorics. 


© Dr. Frank T. McClure, chairman of the Research Center of Johns Hopkins Uni- 
versity’s Applied Physics Laboratory. 

© Dr. Harold Brown, director af the Lawtence Radiation Lsborstory, operated by 
University of Califomis for the Atomic Energy Commission. 

© Dr. Stanislaw M. Ulam of the Los Alamos Scientific Laboratory, also operated 
for AEC by the University of Califomis, Work done by Ulam, an intemationally 
known mathematician, played « key part in development of the hydrogen bomb. 
Ulam also proposed two methods for using small nuctear explosions to propel space 


SP Satins. “One te" being veploted*by- Genertt ‘Atomies: Division -of ~General _Dynamics — 
. under Project Orion (AW Feb, 29, p. 26). This work, now fanded by Air 


Rescarch and Devclopment Command, has received a total of approximately $2 
million te date. Wiesuer's report to Kennedy urged encouragement of “entirely 


new idcas which might lead to teal breakthroughs,” and cited Orion os an example. - 


The Air Force Space Study Committee was established in October, In November, 
it was augmented by 2 group headed by Dr. Theodore Taylor, a a 
dent of General Atomics snd is technical director of Project Orion. 
© Dr. Conrad Longmicr, a theoretical physicist from Los Alamos. 

e Dr. Charles Townes, inventor of the Maser and a vier president and director of 
rescarch for the Institute for Defense Analyses. . 
@ Dr. John W. Tuckay, professor of mathematics at Princeton University. 


e Dr. Mark Ksc, of Comell University’s mathematics department. 
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Immediately after the "Gardner Committee" submitted its report, 


4 


the Secretary of the Air Force and the Chief of Staff, USAF, directed 


the Commander, AFSC ( reorganization of ARDC occurred on 1 April 1961 


and ARDC became AFSC) that a Five Year Air Force Space Plan based. 


*. bs r . oe 


a a aetatlea ae of the "Gardner alas? Report be prepared for 
submission to the Secretary of Defense by 28 April 1961. Secretary of 
Department of Defense McNamara: siecttienisg desired recomendations for 

changes in the space program current at that time. General Schriever 

‘directed Lieutenant General dowel M. Estes, Jr. , Deputy Commander ms 


Air Force Systems Command for Aerospace Systems » end Major General 


ee ee Td 


a * © - «2 


Osmund (Ozzie) J. Ritland, Commander, Space Systems Coumand (newly formed 
from AFBMD and portions of Ballistic Missiles Center, Strategic Air Coumand 


on 1 April 1961) establish a Task Group under the chairmanship of Major 


General Joseph R. Holzapple, Assistant Deputy Commander for Aerospace 


Systems (newly formed to manage the Space Systems Division and the Ballistic 


Systems Division) and co-~chaired by Colonel Herry S. Evans, Deputy Commander 


- Space Systems Division for Satellite Systems. 


Lo 


‘é The mask Group completed its report, known as the "Holzapple Report" 


bet 


and ar Force Secretary Bugene M. Zuckert submitted the USAF Proposed 


53 
National Space Program to the Secretary of Defense on 1 May 1961-" 


_ ... =. £3x OSD Memorandum for the Secretary of penne? = USAF Proposed 
National Space Program, 1 May 61 





Major General ie Ritland, Commander, Space Systems Division, 
submitted the expanded Bioastronautics Orbital Space System (BOSS) | 
Development Plan to Lieutenant General B. A. Schriever, Commander, 

- | | Air Force ‘Sidi Siena, Op 31 May 196). The plan was one of eight 
development plans submitted ss 31 May 1961 in honor | of a ecuaet from 


Schriever for detailed documentation in support of the five-year space 





| ; _ a x 
: 5 plan "recently submitted to the Secretary of Defense."* The plan included 


giz Mea, ScG 10-5-27, 102210Z May 61; Ler, SSP, subj: Development Plans in 
support of Five-Year Space Plan, 31 May 61. 





~; v* 


“oe 


recommendations for the establishment of a Manned Lunar Expedition as the 
national space goal, beginning with the orbit of small primates up to four 


days duration late 1961. 


ba 


4. 
eC SRD 


swh2e Development Plan, Space Program GOBAA Updated, Jan 62. : 


The Deputy Chief of Staff, Developaent » USAF, notified AFSC 
on 12 June 1961 that the “essential objectives of zneee I of tie ” 
proposed five year bioastronautic progrem will be achieved through the 
joint Ais Force-NASA effort covered in the 8 June 1961 letter fron this 
Headquarters to AFSC and are, etetecks Radiation Shielding.” Phase II 
of the program ial epproved but the title was changed to Bioastronautics 


| ee | 
Orbital ane Program (20RP + The Bioastronautics Orbital Space Program 


JS5€ Ltr, USAF (AFDDC) to AFSC, subj: Bioastronautics Orbital Space Program | 


(BOSP), 12 Jun 61; Ltr, AFSC (SCRBS) to SSD, ATC, subj: Bioastronautics 
Orbital — —_—— pane 22 Jun 61. 
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On 18 February 1962, the Director of Development Planning, Deputy - 
| Chief of staff, eaeardn and Technology, USAF, issued Advanced Develop- 
wert Objective No. 35 for a Sicasticdaibicall Secs ae: ei Action | 
required was that the Air Force Systems Command update as necessary the 
Spece Program 698AA (Jan 1962) Development Plan and keep National 
| Aeronautics and Space Administration fully “appraised of the test. 


o 





program objectives to assure correlation of NASA interests and elimination 


x57 a. 


a 


of unwarranted duplication: te 


1m B00 Wo. 35; 18 Feb G2. 





_ Secretary of Defense Robert McNamara and Director of NASA, Mr. 


_ Jemes T. Webb, decided the fate of Program 698AA on 19 July 1962 and 


that was: 


i. The Dod will not fund this program or any portion of 
it. , : 


2. If it or some modification of it is to be supported, 
NASA will fund for it and assume program responsibility | 


“3, “he HSA GDN) WELT tre “Dott resourtes “espectalty 
- pioastronautics science resources to the maximm and will not 
@uplicate these in undertaking the program, and, 


h. he DoD will, in the event that NASA decides to go 
forward with the program, charge NASA only the incremental costs 
of DoD's effort not prorated overhead costs. 


NASA assumed responsibility for a modified and renamed version 


of Program 69GAA. Acrospace Medical Divis.cn furnished funds limited 


_ to the supporting Applied Research Tasks documented” under Project 6770 


during FY 1963 end the first part of FY 1964. Late in 1963, Aerospace 


Medical Division did not concur in the continued use of funds from 


Project 6770 for support of Program 698AA and recomended reorientation 
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SECRET 
: : 
x58 


A of effort to other exploratory developments. 





4X Ltr BSD (582), Funk to AFSC (MSP), subj: Air Force ‘Support of 
‘Bioastronautics " Progra 698AA, 26 Rov 63. SF x 





Project 6770 was the Air Force Systems — identification eee 
Department of Defense Program Element 62405154, Bioastronautics. The — 
| lead division aan $6 sanseement and organization was Reseerch and 

Technology Division, AFSC, ana the Project Office was Aerospace Medical 
Division (AFSC), Brooks Air Force Sane, Texas. ; The following is a 
xe 5 4 


description of the Program Element. 


a 





54 DAF, USAF Force & Financial SrOgran, Cc T: Program Element Summary — 
Data, VI: Research and Development, 8 Jan 65, p 6-18; AFSC (USAF) 
R&D Projects ; Priorities & Program Elements, 31 Dec 61. 





(S' AND CONTENT: This program element includes the investigation | 
of biological effects of the atmosphere and methods for protecting the 
human operator against environmental and flight vehicle stresses. 
It also includes the development of techniques and equipment to 
sustain life or counteract the thermal, barometric, biomechanical, 

_and radiation extremes which are otherwise incompatible with life. 


PURPOSE: Work in this program dena includes projects devoted 
‘to investigation of the biological effects of. radiation » prolonged 
 gaeceleration, weightlessness, and cozifinement; development and 

proof testing of techniques and equipment to sustain man in 

closed cells and suits for a series of time periods; development 

of methods for protecting the human operator. Life support efforts 

include development of components to function in a weightless state, 

regenerative gaseous systems, and waste re-cycling techniques. In 

the area of weightlessness, studies are also conducted to determine 

functional and chemical effects of long-term, zero-g exposure. This 

| | effort has deen re-oriented to specifically support approved or , 

es planned advanced performance flight programs such as F-111, Advanced 

Manned Strategic Aircraft (AMSA), and Manned Orbiting Laboratory (MOL). 


SEORET 


ocunceL — 
x 7 . 


— RELATED ACTIVITIES: This effort is applicable to all near-space and 
advanced aero-dynemic flight programs. Currently, the NASA and the 
Air Force are participating in bioastronautics planning for an 
orbital space station; and, the Air Force is working with’the BASA 

_ in the identification of problems which are unique for the Manned 
Orbiting Laboratory (MOL). 


MAJOR ACCOMPLISHMENT: Acceleration studies have been performed in 
which flight profiles and stresses of emergency procedures have been 
carefully simulated. A life support system of flyable hardware 

has been developed, based on super-critical gas storage and supply. | 
A series of capsule (confinement) studies has been accomplished 

and a space cabin simulator has been accomplished and a space cabin 
simulator has been operated using a 2-gas (oxygen and nitrogen) 

life suppaqrt systen. 


The Director of Defense Research and Engineering, Department of 


Defense approved the Manned Military Orbiting Laboratory Program in 






December 1963, and assigned the program to the Air Force .* ee 


40 DDRGE Memorandum for Assistant Secretary of the Air Force (R&D), 
ka-Beo=63 


subj: Manned Orbital Program, 11 Dec 63. 


¢, 


The Camander, AFSC, notified SSD on 16 December 1963 that the 
"lead division for management of this entire manned space effort, 
dncluding ASSET, is SSD. The full support of the other divisions and 


o! “ne, | 
centers is essential.”~ ASSET was the short title for Aerothermodynamic/ : 


elastic Structural Systems Environmental Tests. 





lx Ltr, AFSC, Schriever to SSD, 16 Dec 63, subj: Manned Space Progran. 





(>) a _ The MOL system consisted of major elements already in a variety 


* -SEERET 


of stages of development. The management of the medical and biological 
aspects of MOL was delegated to the. Aerospace Medical Division; Brooks 
Air Force Base, Texas. The Commander, Aerospace Medical Division (AMD) 


ordered Colonel Andres I. Karstens, Commander of the Division's Aero- 


space Medical Research Laboratories at Aerospace Systems Division, 


Dayton, Ohio, to Space Systems Division on temporary duty to establish 


an operating location for the AMD. SSD maintained the elready estab-_ 


lished bioastronautics office, the Manned Environmental Systems Directorate 


until the end of..dune 1964. An extensive revision of the budget during the. 


lest half of Fiscal Year 1964, enabled AMD to fund the Los Angeles 
Office beginning July 1964. The office was known as the Bioastronautics 
and Aerospace Medicine Operating Location Office (BAMOLO) until ‘the . 


end of June 1964. On 20 July, Colonel Karsten's title became Assistant 


for Bioastronautics and Aerospace Medicine and the Los Angeles Office, 7 


Aerospace Medical Division. Major Edward F. Westlake, Jr., who had 


reported on 15 February 1960 and been assigned Chief, Bioengineering 


-- Division of the Manned Environmental Systens Directorate was transferred 


to the AMD office as Project Officer, Bioastronautics (AMD) Special | 
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. Projects Division for MOL, Deputy Commander for Manned Systems, effective 
| gl te G te. 
1 April 1964.* _ : -_ eo Oe, 


42% SO PB-17, SSD, 1 Apr 64, para 6; ~AFBMD Chronology, Directorate of - 7 


Bioastronautics (WDZJB) 1 Jan - 30 Jun 60. 





“" "~ fhe assignment of the Manned Orbiting Laboratory System to Spans 
Systems Division was the end result of years of planning in the Department 
of ilies Departaent es the Air —— Air Force Systems eal and. 
Space Systens Division’ and/or their paieionias offices. The assignment 
of MOL to Space Systens Division had cane about by Agreement between 

+ oe _ | 

the Department of Defense and the National Aeronautics and Space Admin- 
istration covering : possible new Manned arth Orbital Research and 

Development Project pised on 17 August 1963 by Robert s. NcNemare, 

Secretary of Defense and Jemes rE. Webb, deuininteatos , National Aero- 
nautics and ian Administration. 
“The Man-in-Space route through the WS 1171 pitas materialize 


for except the four live mice*that were launched in the MARK I life 


. . 
oo = einen: © otieee ——~ = ese - "=~ 2 2 wp CC & © ew 6 oe 





* Three black mice, Sally, Amy end Moe, were launched ‘“piggy-back” on a 
re-entry test of an RVX-2A nose cone atop an Atlas ICBM (Atlas 71D) fired 
from Cape Canaveral on 13 October 1960. The three mice, an experiment — 
) sponsored by the Air Force School of Aviation Medicine and the Bio- 
7" Astronautics oe pet apel a pepe 650 ren into poece = 
survi an 1 e to a plam ac ’ - down 
— (Astro-News, He AFEMD CaRDe ) , Wed 26 Oct 60; 1 feeory of the | 
Command 6555 Test Wing ee Patrick AFB, Fla, 1 Jul - 31 Dec 60). 


support capsule aboard Discoverer III on 3 June 1961, no other animals 


were launched in the Discoverer Progran.¢ 


43 Prototype Biomedical Capsule - Exhaustion Test Final Report ’ prepared 
by Lockheed Missiles and Space Canpany, Jun 63. | 


The development, Pabrication » and preflight testing of the Subsystem 
L,MARK II Biomedical Recovery Capsule was completed and the first untt 
‘was accepted as a flight qualified item for launch on a Discoverer 


| | ae 
satellite vehicle by November 1960.* The Office of Security Review, 





Department of Defense » &pproved a news release on 10 January 1961 for 


a Discoverer Vehicle carrying a five week old American born monkey .* 


x Ltr, SAFOI-3B, to AFBMD, subj: Biomedical Release, 12 Jan 61 








On 31 January 1961, NASA Leunchea Ham, a 37 pound chimpanzee, a trainee 


wes 


* of U.S. Air Force Medical Laboratory, Wright Air Development Division, 
Dayton, Ohio, by an Army Redstone rocket (MR-2): Ham survived the 


suborbital, 420 statute mile, down range flight from Atlantic Missile 


2° owe te 18 ew . — (ee «+ -_ —_ 
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Range and was recovered. The spacecraft reached an altitude of 155 statute 


* 
"eo 
- 
~~. 
s 


‘ . 


: *. 


uo at” Space Nedicine in Project Mercury, NASA, by Mae Mills Link, p 115. 





On 29 November 1961, NASA launched Enos, a 42 pound chimpanzee in 


a Mercury Capsule, boosted by an Atlas (MA-5). Enos, a graduate of 


University of Kentucky, Lexington, Kentucky, and Air Force Aeromedical 
Field Laboratory, Holloman Air Force Base, New Mexico, survived a three 


orbitel flight end was recovered.* 


‘ a a a 
} x Animal Astronautics by Clyde R. Bergwin & William T. cena Prentice- 
Hail, Inc., pp 151-154. 








ef Prior to 31 January age » NASA had leunched smal2 primates. On 


3 December 1958, a South American squirrel monkey was launched from AMR 


* 


_ din the nose cone of an Army Jupiter missile and was carried 300 miles 


into space. The monkey, Gordo, "the first monkey known to have traveled 


@&),+ 
ow: 
e 


through space" survived the flight but "was lost when a mishap occurred 


to the vehicle on reentry." Officers of the U. S. Army and Navy Medical 


| G7 
Corps conducted the biological experiment.“ 


a owe er tee 


a vi Tbid-, pp 135-33 —— , 
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The next RASA primate flight, ee on 28 May 1959 from AMR by an 
Army Jupiter booster, sent two female monkeys, Able, a seven pounal~ 
| American born ewes eater | and Beker, a one pound sguirrel monkey, to 
an altitude of 300 miles. Both animals were recovered alive but Baker 


died a few days later while undergoing an "operation for removal of an 


electrode" that "had been implanted just under the skin in order to derive 


ax g 
biomedical information ities the course of the ... ‘flight. m 


£4 % Ibid., pp 136-140 - ; 





.. NASA next launched a rhesus monkey in the Mercury Arny Little Joe 
(LJ-2) series on 4 December 1959, from Wallops Island, Virginia. The 


monkey named Sam in honor of the Air Force School of Aviation Medicine, 





en organization that had become a unit of the Aerospace Medical Center, + 


Brooks Air Force Base, Texas, on 1 Actober 1959, traveled 55 miles into 


ra 
space and was recovered eee two hours efter. anh y 


£9 Ibid., p 143; History Aerospace Medical Division, wa 
2 Jan - 30 Jun 64, p Vili. 





The last monkey NASA launched was Miss San, a rhesus monkey, in 
C another Mercury Little Joe series flight (LJ-1B). Miss Sam also a 


resident of the Air Force School of Aviation Medicine, survived a nine 
50 





ems, 


) 


CONT y, 7 


_ aie 
mile high, fifty-eight minute flight on 21 January 1960. 


we ibid., Pp 145 ; 3 MASA RT Mercury Project Swmary, including Results of 


hue 86a Fourth Manned Orbital Flight, May 15 and 16, 1963. 





eH, The Space Systems Division also launched two primates--not as a 
part of Discoverer Progrem but instead for reentry tests . The Bioastro- 


nautics Office, initiated Project SPURT (small primate unrestrained) with 


General Electric Company, Philadelphia, Pennsylvania, in February 1961. 


‘Bix healthy monkeys selected at Hollaman Air Force Base, New Mexico, 


‘end trained in a "central psychanotor task requiring response to light 


signal activated every two-and-a-half minutes for 30 seconds denoting 





ous e+ ate 


the availability of water. . .. The animals responded. by drinking from 


the water feeder approximately 85% of the time encompassed by the flight." 


Xu 
o 


An Atlas 32E equipped with a life support Gasaute was launched from ETR 
with a squirrel monkey on board, on 10 Novenber 1961. Gricty-gegedis 
after lift-off, the ables became erratic and had &o be desteaved Three 
days later the SPURT capsule was recovered from a point several hundred 
yards off-shore. The autopsy showed that the animal suffered mitiple 


fractures of the skull believed to be the result of the impact rather than 


5 
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rs 
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(9 the explosion. No other vehicle was readily available for another attempt 
° "to fly a Project SPURT so the project vas “terminatea *7/ © Tees 
11 2 Historical Report, MMSCV Directorate, 1 Apr - 31 Dec 61. | 





(c ag) On 19 December 1961, a recoverable Scientific Passenger Pod carrying 
“@ small primate was launched piggyback . aboart, aa’ $68 from” ie 
the Atlantic Missile —_ . A miniature one-channel transmitter had — 
jean Aupilanted within the body: of the gielmate Wich euccasatihiy sensed 
and telemetered to ground stations the primate's piecevocart aren during 
37 minutes of flight (from lift off to re-entry) adlidiies approximately | 


30 mimutes of weightlessness. ‘The objectives of the experiment were met 


but the primate was not recovered. During flight, the primate was enclosed 


+ ae eres Oe ea “Ae 


in a emall cylindricel biomedicel capsule, 28 inches in diameter and 


a 


Cad 


30 inches in length » Which was in turn placed in a bullet shaped seven-foot 


recoverable pod that wes attached to the outside and near the rear end of 


al 


the Atlas E hostess (See Figure 3) . 
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DISCOVERER VEHICLE No. 1025 . 


Sometime between 13 February and 6 April 1961 the Life Science 


_ Aspects of the Discoverer development rogram was deleted. The. 
Discoverer Vehicle No. 1025 equipped with the MARK II Biomedical 


Recovery Capsule, was put into storage and was never used in the 


73 | | 
x ; 
Discoverer Program. The Vehicle had arrived at Santa Cruz Test Base 


oe 


a} % UPI News Release 20 August 1961 = £ £& @ = 


on 24 April.1959 and wes scheduled for hot firing tests and for testing 


and checkout. By 23 July 1959, the vehicle along with Thor Booster No. 


200 was in the Missile Assenbly Building, Vandenbérg Air Force Base ; 


x? do 
- ready to be transferred to Pad after launch of Discoverer V. 


11% Discoverer Nonthiy Program Progress Report, 6 May 59. 


* 





General Electric Corporation was proceeding on a crash basis to 


improve the primate life support capsule. A test in May 1959 at Sunny- 
| | . a "79° 
vale had resulted in the death of the primate subjected to the test. 


48x Discoverer Monthly Program Progress i » & May 55, dun 59 
and 7 Aug 59. 
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After Discoverer V was launched on 13 August 1959, the Discoverer 


Vehicle No. 1025 was rescheduled for launch with Thor Booster No.’ 206 


36 | : 
| x . 
as Discoverer VII. .In September 1959, Discoverer Vehicle No. 1025 


6 % Summary of AFBMD Activities in Space, Aug 59. 





was again rescheduled for launch with Thor Booster No. 234 as Discoverer XI, 
but again a& designated Discoverer did not carry the MARK II capsule. 


Biomedical testing with a live primate was discontinued to resume 


late in Jamuary while awaiting modification of a capsule to correct an 


oe | | , 
- air conditioning deficiency,™ but in January resumption of the biomedical 


1% Summary of AFBMD Activities in Space, Oct-Nov 59, pp A-6 and A-9. Z 





- @apsule testing was rescheduled to begin on 8 February in the Lockheed 


Missile and Space Division's high altitude temperature simulation chamber. 
After successful completion of the test series and fabrication of the 


final flight capsule, Discoverer Vehicle No. 1025 was’ scheduled for 
18 


PY 
launch as Discoverer XV. The first full-duration test of the capsule 


13 Summary of AFEMD Activities in Space, Dev 59-dan 60, p A-7 


ed 





containing a live primate was completed on 12 February. The 55-hour test ; | 


simulating a complete flight was initiated at Vandenberg AFB with the 


22 
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z = 
primate sacied in the capsule. A countdown was performed, end after 
22 hours the capsule containing prinate was Flown to the Sunnyvale , Develop 
ment Center — it was placed in the “vn Altitude Temperature Sin- 
ulator for a similated orbital phase. It was then mee in temperature- 


regulated water for five hours to simlate the final five-hour veauane 
phase, During “the tests the primate peseeriy responded to stimli and was 
able to perforn ell. programed tasks. Appondix=Nor=h Notes end editorial 
packoeoans for primate leunch may be found in Appendix ‘D. _ ere E 
| 7 £s.a.gerles_ of _ photographs that show test animals and how they 
| are tested. School of niin Medicine had designed a new feeder 


that worked properly. Electrocardiogram readouts were excellent and 


| 29 
ell components of the air regeneration system functioned properly.* 8 


79 Summary of AFBMD Activities in Space, Feb 60, p A-7 | 





Intensive efforts were continued during March to obtain additional data 
on which reliability studies and capsule recovery probability analyses 
could be based. IMSD reliability engineers reviewed the problem with 


General Electric Company. In April, another test capsule was scheduled 


56. 


for delivery to LMSD in May at- which time specialized biomedical environ- 


. 
* % 


o a - 


mental testing of flight componets would begin. The May delivery: 


gox Summary of AFBMD Activities in Space, Mar 60, p A-6, and Apr 60 p A-8. 





.. . of. the test capsule for use in specialized environmental test of MARK II 
— -8/ 
' flight camponents was rescheduled for delivery to LMSD in August.” A 
completely successful orbitel simulated test of the MARK II biomedical 


_|% Summary of AFBMD Activities in Space, Jun 60 | 





C ~ gapsule with a live female Rhesus monkey passenger was conducted in 
‘ 5 : . : 


October. -The monkey was put into the life cell of the capsule on 





2l October at Vandenberg AFB during a simulated launch countdown. | 


The sealed capsule was then flown to Sunnyvale and placed in the high 


* 


altitude similator on 22 October. The monkey was removed from the 


\ 


similator on 24 October.. Throughout the 65-hour period the primate 


was dependent upon the life cell for its existance and was in an exception- 


$2 ? 
ally vigorous condition when she was removed.™ The MARK IT flight, 


7?a¢ Summary AFBMD Activities in Space, Oct 60 | | } 
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scheduled for Discoverer XV was postponed as Discoverer XV was 


launched on 13 September 1960 without Vehicle No. 1025 and its . ~~ 
passenger. The flight was rescheduled for Discoverer XXII (launched 


30 March 1961 without Vehicle No. 1025) and the Department of Defense 


_ @pproved a news release on 10 January. (See Appendix “E) 


* In conjunction with an Aerospace Symposium, a press conference 


was held for Air Force Secretary Eugene Zukert on 28 Angust 1961. General 


+ + enn mee + ee 
* I a RR a Se'Bt0'9, _ * fer +f ee oes et 


rnard Schriever "said that plans to fire a monkey into orbit in 





e.called.off.at the last minute." Lieutenant General 





Howell M. Estes ; Jr., who also attended added that the bioastronautics —~ 
program had been given to the National Aeronautics and Space Administration | 


in general and that it vas important that the Air Force and NASA not : 


g> 


duplicate efforts .* 


a3% UPI Press Release 






On 13, 14, 22 and 23 March 1961 in Hearings before the Committee on — 


Science and Astronautics and Subcommittees Nos 1, 3 and 4, U. S. House 


% 
: . 
a; 


of Representatives, 87th Congress, First Session, there was cousiderable 
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discussion | 
/edout the duplication, of effort by both NASA and the Air Force. One 


of the largest animal colonies in existence wes at School of Aviation 
Medicine, Brooks Air Force Base, Austin Texas, and there was a facility 


for handling animal colonies at Holloman Air Force Bese, New Mexico, and 


- rm. 7 6 Lh i 


NASA had established ite Office of Life Sciences on 1 March 1960. So 


the matter of "possible duplication of effort in the life sciences between 


' NASA and the Department of Defense, particularly the Air Force," had been 


highlighted as a cause for concern by the congressional committees .* g4 


41x Hearings before the Committee on Science and Astronautics and 
. “fubcomniteees~Kos. .L, -3,--and 25.0.8. House -of -Representatiues, Bighty- 


Seventh Congress First Session on H.R. 3238 and H.R. 6029, Part 2 





There was also, some international interest in the treatment and 


use of animals from foreign countries, as indicated in the approval 3 
| SAP | | 
of a DoD news release, 10 January 1961. The/Office of Public Information 


possibily anticipated questions or coments of foreign governmant inasmuch 


# 
.* e 


as "The State Department expressed a desire to be advised of any forth- 


coming release dates on this subject." ‘Figure 4 shows the biomedical 


_ facilities at Vandenberg Air Force Base about the time that the life 


science aspects of the Discoverer program was deleted. 
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Figure }., 


DISCOVERER ILIGHES AND FUNDING 
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Altoghther, there were 78 Discoverer launches--the first leunch was on 


28 February 1959 and the lest launch wes on 27 April 1964. Amendment No. 6, 


20 July 1959, to ARPA Order No. 48-59, increased the 25-flight series 


. to a 29-flight series. After Secretary of Defense transferred Samos, 


ales and inicio tren ‘sates sicaeiiamil i iz se putes 7 the berestes 
of Advanced Technology, Headquarters USAF notified AFBMD of the status 
| of funds for the three" programs. cevaaes. development, test and | 
engineering funds for Discoverer FY 1960 was $56 .003M end for FY 1961 
| ) was PE 20 submitted new development plans for approval. Dis- 


48% Msg, AFDAT 93012, 22 Dec 59. 





coverer Development Plan, dated 15 January 1960, called for a 29-flight 
series and the revised financial plan showed $111.15M for prior years, | 
$71.1M for FY 1960 and FD «= 1961. The Director of Defense, 


| . $6 
Research and Engineering, epproved the plan in principle on 20 April 1960.~ 





gee Ltr, AFDSD-AT, 1 Jun 00, subj: Exploitation of initial SAMOS. Data. 





On 20 July 1960, Headquarters, USAF asked for a revised 15 January 1960 


' Development Plan to reflect an increase from 29 vehicles to 37 vehicles, 


f <A 


= | including two Discoverer radiometric launches for the Midas program. 


= 


ia 


Headquarters USAF gave verbal instructions to include in revision 


he 


an increase to 4] vehicles rather than 37. Headquarters usar 

a issued a message on 27 February 1960, in which at was reported that 
OSD had approved the Perey | "PRD — for FY 60 as included in 
development plens as presented by AF-BMD. , | $71.1M had been approved | 


a ¢1 | | | 
for pees on 1 September 1960, AFBMD submitted Change Number 1, 


g1 Discoverer Program Chronology, 1 Jul 60 - 31 Dec 60, 24 Jan 61 


ao PE tenes 





dated 26 August 1960, to the 15 January 1960 plan to Headquerters 

USAF thru ARDC. “the plan reflected a 4i-vehicle program and changes 
2%? 

in scheduling and funding. 


af x Ibid. ;Msg, AFABF and AFDDP 73993, 2717122 Feb 60. | | 
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On 14 October 1960, Discoverer Program funds were increased by 


$6.0M from. $49.1M to $55.1M. This increase was a reinstatement of 


$4 


a decrease in funds in the same amount made on 5 August 1960 °* 


34« Discoverer Program Chronology, 1 Jul 60 - 31 Dec 60, 24 Jan 61. | 





Change Number 2, calling for a 41 vehicle program, superseded 


oa. — 


[<.¥ 


f* 


Chenge Number 1 by updating the schedule and funding, was prepared 


* 
Sm, 
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on 29 November 1960 and submitted to Headquarters ARDC on 
27 December 1960. In January 1961, two vehicles were transferred to 
another program leaving 39. Later in Jamary 1961, six additional 


i be eee | sae ee ae _ Seo. 
vehicles were authorized and 4 new plan was requested ~ 


4° Discoverer Program Chronology, 1961 | = 





Change Number 3 to the 15 January 1960 Development Plan, calling 
for a 45-vehicle program and additional funding was submitted on 
| | | . a7 
C ) 2 May 1961. Headquarters USAF approved Change Number 3 on 7 September 1961. 





On 4 December 1961, Secretary of the Air Force added ten vehicles 
to the Discoverer Program. The schedule provided for 3 each in 


September and October, and two each in November and December 1962.% 7 ~ 


Gux Mag, SAFS 03174, O4ec00Z Dec Ol SOSC~C~—SSSSSSSSSSSSTTTT 





Change Number 4, calling for a 60-vebicle program was ‘submitted 
for approval on 5 February 1962. Headquarters USAF approved the 


we 


change--it also included FY 1962 funds in the amount of 0 


¢ ct 

a, 

a Oe 
fe. a 
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FY 1963 funds in the amount eX. 19 March 1962 .* 99 pi rere Hen} 





93% History of Program for CY 1962. 





On 10 July 1962, Change Number 5 to the 15 January 1960 Development 


Plan was submitted to Headquarters USAF. The plan called for a 65-vehicle . 
: | 4 x? / 
program through calendar year 1963.~° 


qq ® Ibid. ee | | 





The Director of Science end Technology, Headquarters USAF, made 
Space Systems Division responsfble for system preparation, launch, 


tracking, control and data recovery operation of a Special Radiation 


% 


Measuring Satellite Project known as STARAD, and assigned Thor booster 


Number 356'to the Discoverer Program for a launch in October 1962. The 


ww * 
ee 


eae | Gs 
booster was used on 5 November 1962.™ 





Gs x Msg > » 14 Sep 62; Discoverer Launch Date Digest | Appendix 5 | 
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‘In September 1962, Under Secretary of the Air Force directed that 


6 


we ae” 


the Discoverer Program be revised to provide for 22 vehicles scheduled 


. e « 
~ 
=. per 


for Jeuneh through December 1963 as follows: September 1962, 3; . 
October 1962, a; aiacilaa 1962, ‘none; Decenber 1962, 1; January 1963, 1 
and February - June 1963 , 2 each month ; July - December 1963 , Leach _ 
month. Headquarters USAF also directed thet financial and program | 
portions of the Seveiseasnt plan be revised to correspond to the 

| geheduies 2h addition, a aaa USAF cosaestes immediate use of 
Thor boosters (Model DSV-2C) with three solid propellant rocket motors 

Satuegmed dip We -aauade einads aac newabee wane Ais eae Seana 

—« TAT (errust Augmented Thor) af The First TAT launch was canta 


Gb x Msg, RERAELECE 65037, "312 Sep 62; History, The Spac e Syst ems Division - 
Background (1957-1962) Vol I, p 29. 
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28 February 1963. 
“On 2 November 1962, ea new Change Nomber 5 to the 15 January 1960 
Development Plan was submitted to Headquarters USAF. The plan entirely 


_ superseded the previous Change Number 5, dated 5 July 1962. The new 


-change increased the number of vehicles to a 76-vehicle flight series | 


co 


a 
uf 


os a 


and required modification of the Discoverer vehicle and Vendenberg 


_¢ 


Air Force launch complexes .* oe 


q] x Program 162 Chronology CY 1962. | | -_ | ; 





On 4 December 1962, the Under Secretary of the Air Force directed 


space yates Divisicato process with the following leunch schedule, 
" peginning a 1963: aii, 1; siemenices Decenber, 2 seal 
month ; January to June 1964, 1 each month; July to December 1964, 
2 each can _ 
ot 5 Wag, WREST 951, F bee 





On TG April Biz ‘additional flights were ‘added to the Discoverer 
-Program, making a total of 45 flights scheduled beginning July 1963 a Vf 


qq History Program 162, 1 Jan - 30 Jun 63. : _ a 





However, as 12 of the 45 eddie ics Launched. Sixty- seveusce the 

76-flight series described in Change Number 5, ; November 1962 to 

mt ven ey 1960 Development Plan, were launched prior | ts L July 1963. . : 7 
On 3 March 1964, the Under Secretary of oe Air Force terminated 


the Discoverer Program effective 30 April 1964. The decision was made 


* This number included the attempted first launch on 21 January 1959. 
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after a careful evaluation of the results achieved versus the resources 


% 

~ »*, 
... ‘ 
. 


expended. The progrem had made important contributions in advancing 
knowledge of the space environment and in proof testing the standard _ 


Thor booster: (DM-22) , end the Thrust Augmented Thor (TAT) and the 


0°. 
standard Discoverer vehicle.” All remaining resources were transferred 


70 x Msg, SMF 3-3-2, 03/2229Z Mar 64 | : 


to other Space Systems Division programs or to Secretary of Air Force 





| Special Projects organizations .* F 


ol X Historical Report, Program ioe, 1 Jan - 30 Apr ra 





At the time, there were two programs, Programs 770 and 
241, both quite new Air Force Programs that were in the definition 
stage and both had urgent requirements for the Thor booster and the 


6k 
satellite vehicle xl? 


7 poe Msg, SSG 3-7; Mar a | : | | a | : : ‘ 
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Discoverer also had a program number designation. cares 162 was 


°F 
essigned to the progrem effective 6 August 1962." Prior to that time 


1 me oe 
- e = ms 


ar: Ltr, AFSC (MSFA), subj: Assignment of Identification Nomencleture of 


Selected aarameid Space Programs, 19 dul 62. 
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the mumber designation was 622A, that was assigned approximately 


“~~. 
? 


2 “it 
Januery 1962." 


jotx AFSC FY 63 & FY 6% Consolidated Program Guidance, 10 Jan 6a. 





Besides the Mark I live cacbeneeis Jeunched on Discoverer III, 
there were other biomedical experiments designed to measure radiation 
levels and effects of weightlessness conditions ‘80 that environmental 
sieaek eicietiaiad tithe tei va tabi, Experinental 
packeses ee Living cells, ampules of algae, bread mold, bacterial 
spores, easential life substance such - gamma giswalds and albumin. 


os” 
Discoverers XVII and XVITI carried such biopacks = 


08 x AFBMD Chronology, Office of Bioastronautics (WDZB) 1 Jul - 31 Dec 60. 


td 





Other Discoverer payload packages were generally as follows: (1) ~~ 


advanced engineering test package (AET); (2)-Reavywetght—Advanced 


 Rapineoring-Best-package-(ABE-8); (2) Lightweight Advanced Engineering 


146 


Test (AET-L); or specialized equipment, such as a radiometer package. 


,ohX LMSD Satellite Systems Data Book, Discoverer Program, Sec I, p 1.0.1, 


15 Mey 1961, as amended. 
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eo | | —— 
(¢/ée >) discoverers XIX, XXI, XLVI, LIT end IXXITI carried radiometric pay- 


| acyo7T oy 
load packages for the Midas progran. _ 


,01 & Program R61 Historical Monograph, IMSD, 15 Jun 65 » Sec L. 





Discoverer XXXVI, launched on 12 December 1961 carried OSCAR I 
(Orbiting Satellite Carrying Amateur Radio), a 10-pound robot, hand 
built by a group of amateur radio enthusiasts, that returned a morse 
lok 


code “Hi” to radio hams around the world. 


oS AP and UPI News Report, 12 Dec 61. =02£0£€ 





! i) binant inant it 12. Nowexiber.i960.end.mecorered. on 
14 Novenber 1960, carried the first official satellite mail.” A 
letter signed by Aix Force Chief of Staff, General Thomas White and 
addressed to Secretary of Defense Thomas Gates was in the recovery 

a 


capsule. In the space letter to Secretary Getes, General White wrote: 


ojx Summary of AFBMD Activities in Space, Nov 60. ~-: _ 





This is the first time that letters have been sent by a 
satellite and is in the tradition of airmen who less than 
30 years ago pioneered the first use of air mail. 


~ . @&.- sen @ > e+ a » + @, of . « — 
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* History, lst Strategic Aerospace Division, VAFB, 1957-1961 ,» dtd Apr 62 | 
: made note of messages of jinxes and bad luch sent up in Discoverer III 
ro, by persons who estimated the odds against capsule recovery were 1000 to 


one. 
| “AN 


ween 


c, 


altitude anclear explosion. phenomena. 


support was as follows: 


? :* 
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Launched on 17 September 1961, carried Vela Hotel piggyback payload 
equipment which consisted of scintilletor X- ray ietectars and solia 
state spectrometers. Discoverer XXXIV, launched on 5 havens “961 

and Discoverer XXXVI, leunched on 12 December 1961, carried Vela Hotel 
piggyback payload equipment X-ray detector plus a neutron and gamma 
a Siacatai The mn Hotel Program was a ARPA program designed 

| to conduct spuneaeaa studies for verifying "the feasibility of X-ray 
gamma ray, and neutron detector applications in far-earth radiation 


detection systems which are intended to detect and identify high-_ 


10 - Historical Report, Vela Hotel, 1 Apr-31 Dec Ol. ~—SCS~C<; 


A description of the recovery capsule used. for other than life 


gill! + \ 


The recovery capsule consists of ejection equipment for 
orbit release and trajectory modification, and recovery equipment 
for recovery detection and pickup. Upon separation fram the parent 
vehicle, the reentry vehicle is placed in a spin mode through 
the use of a cold gas spin system. A solid motor retrorocket 
(ebout 1200# thrust) fires to supply the required de-orbit velocity. 
Upon completion of retrofire, a cold gas de-spin system counter- 
ects. the previously imparted spin. The spent retrorocket thrust 
cone is ejected. Gravity switches control the deployment of the 
parachute (squib fired parachute cover) and the release of an 
eblative reentry heat shield. A drogue chute pulis out the | 
reefed 30 foot main chute and then is released. The main chute 
deploys about 55,000 /feet/.° Aboard the reentry capsule are 


' telemetry and radio beacon tracking aids. 


\X OSA Program Summary - Historical Report, 23 Jul oc. ) | 





Of the 78 Discoverer launches, 61 Discoverer Vehicles were 


orbited, of which 40 vehicles were recovered, 34 by air recovery - 

and 6 by sea recovery. Five payloads, four of which were orbited 
ene | 

were nonrecoverable types . | 


17x Summary of Discoverer Launches (Appendix. a | | 


" The 65934 Test Squadron (Special), with the help of a RC-121D_ 





| (Aerospace Sentinel) » & flying radar station, and a Navy heideopter 
made the first recovery when it recovered the Discoverer XIII Capsule 
‘on “Ll ieaeaneiiin ‘Mechor Frentis P. “O' Hop (Seattie,  Wastiington) 
commanded the ‘RC-121D that me the final directions for the capsule 
recovery. First Lieutenant Joe B. Grace (Overton, Texes), Senior 
Radar Director, of the 964th Squadron (ADC) of the 552d Airborne | 
Early Warning end Control Wing (400), directed all a and a 
navy vessel, Haiti suas to the vectoral positica of the capsule: 


{i3.x-News Release: 1-4. Office of Srcrsatice » Eq 552nd Airborn Early 


Warning and Control Wing (ADC). 





By radar guidance, Captain L. W. Shinnick and his crew of Pelican 
“Pwo signted the capsule in the water epproximately two minutes after 


fi 


aa . 
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the capsule had hit the water. Pelican One, Three and Four arrived 


sig a tev minutes after Pelican Two. The C-119C crews marked .the 
impact area with -_ dye marker and smoke bomos and circled vail 
until helicopters launched from the en recovery ship, the 

oe — _ as "Haiti a eat The ship, ss 
er miles away from impact area, released its two helicopters | 
about 50 miles a target astedan: Helicopter Two dropped a frogman 
into the water to secure the capsule to the ee cable. _ helicopter 


delivered the capsule to the Haiti Victory as Helicopter One recovered 


the frogman. On the following morning (Friday, 12 August) when the 


Haiti Victory was. ebout 50 miles south of Pearl Harbor, a courier 


fom the 659th Test Wing arrived aboard and took charge of the capsule: 


for delivery to Hickam AFB. At Hickam AFB, the a? was transferred 
from the helicopter to a er that delivered the, capsule to the. 
Lockheed satellite test division at Sunnyvale, cebcieaie - vr 
certain instrumentation could be Teme for evaluation. From Sunny- 
vate, the capsule was flown is celine D. C., where it was viewed 
by Generel Thomas D. White, Air Force Chief of Staff, and General 


72 
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ee | 


Bernard A. Schriever, Commander, Air Research and en Division, 
on Saturday (13 August). The capsule was exhibited to ery rs 7 
eeivace: es Secretary of Defense and their top Air Force 
eteoes >» a8 well as military cian from ARDC, AFBMD, : 

and the 6594th Test Wing. The capsule was placed on crepsey throughout | 


the country until December when it was returned to Sunnyvale for final | 


cleanup and polish so that General White could present the capsule to 


a ree 


the Smithsonian Institution on 17 December 1960 at the Wright.Day 
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: \ . _ --Dinner..cexemonies,,.Shereton -Park Hotel, in Haghington, p...c.//7 


\4% History of 6594th IW (Satellite) (ARDC), 1 Jul-31 Dec 60; Summary 
of AFBMD Activities in Space, Aug 60; Discoverer XIII Life Cyclic, 
presented by 6594th TW (Satellite) (ARDC); Meg, RDEI 8-12-19, 8 Dec 60. 





On 16 December (Friday), Major General Osmund (Ozzie) J. Ritland 
presented Discoverer XIV capsule, the sitet eir-snatch recovered 
: geldiciaccvenoesces 18 September 1960--to the Air noxce Museum a 
Wright-Patterson Air Force Base, Dayton 2 Ohio during ia a aiae 
Aiseas ceremonies. The capsule had been placed on display at the Air 


Force Academy during the imuth of November. 
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Advanced Engeneering Test (AET), 


Advanced Reconnaisance System py » 2,9 
Advenced Research Projects Agency (ARPA) ie 5, A 7, 8, 29, 31; 61 | 
Order 17-59, 6, 20, 
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Aerospace Medical Division, 34, 


Aerospace Symposium, 57 | 

Aerothermodynamic/elastic Structural System Environmental Tests (ASSET), 45 

Agreement - Manned Eerth Orbital Research and Development Project, 47 

Aircraft - Genera, 19, 30; C-130, 72; Pelican One, 72, Pelican Two, 71 
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Air Force Academy, 73 


Air Force Cambridge Research Center, 10 

Air Force Museum, 73 

Air Force Personnel and Training Research Center (AFPTRC), 13-17. 
Air University, 25 


Animals: Mice, 19, 20, 24, 47; Bally, Amy and Moe, 47n, Appendix ¢™ 
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SUBJECT: Report of Proceedings of DISCOVERER-Biomedical Board Convened 
Under Special Order Number 20 Dated 27 November 1959 as Amended . 
0) :. Commnder — | 

| Air Force Ballistic Missile Division 


air Force Unit Post Office 
Los Angeles 45, California 


/ 
I. AUTRORITY AND BOARD ACTION:, | 
On 2 December 1959 , a Board eppointed under AFM) Special Orders 
- ‘Rumber 20, Exhibit a, was convened st 000 hours in Room 205, Building 4, 
Hq, Air Force bull stie Miseile Division. The Board met in daily seasion 
. to hear briefings and testimony from & list of witnesses, Exhibdit B. 


e 


The following Board members were present on all days: 


Colonel Puul E. Worthman Hg AFHMD President Voting 
Colonel John E. Pickering Sq SaM - Member Voting 
Lt. Colonel James S. Seuy Eq BMC Meaber Voting 
Major Willian H. Weaver, Jr. Hq «FBMD g Member Voting 
Dr. Fred Berner WaDC (Representa- Member Voting 
ting Hq sRDC) | 


The following Boazd member vas absent on all days: 
Lt. Colonel Raymond &. Zelenks Hq AFEMD | Menber Voting 

On 8 December 195), at 1430 hours, the Bourd recesssd to begin 
preparation of ite findings and report. Verbutim testimony was taken 
by the Bourd; when this testimony plus supporting docu.sents are in 
final form they will be Exhibit 0 of this report. 
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it. ; MATTERS INVESTIGATED: 

— Ta a directive, Exhibit C, subject, "Tevestigating Comaittee”, 
___ to the Deputy Comander/Space Systems, dated 29 October 1959, the 
wa Comander AFBMD outlined matters to be investigated, as follows: 

a. Determine the facts reouding specific allegations 
challenging the technical adequacy and management of the biomedical 
portion of the DISCOVERER system. 
| B.- Make recommendations regarding the management structure 
of the present biomedical program and possible future programs. 
, C. Make specific technical recomendations regarding the 
biomedical shots within the DISCOVERER flight series. 
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Try. AczuNOUED THFORMATION : 
A meeting wag held at the air Force Ballistic Missile Division 
on Ls bie ciceaal A 1958 for the purpose of discuseing Lockheed Proposal 


#36839 dated 1k January 1958 waieh recommended acceleration of whe 


WS 1LLTL effort. The object of this accelerstion was to obtela early 


recommaissance information, using THOR-boosted vehicles and a recover- 
able aclu tonuntaws As a result of this meeting Contract Ho. 
w7i(687)-182. v was issued to the Lockheed Missile and Space Division 
on 25 January 1955 (work statement extracted as mebibit D), calling 
for four fights scheduled for October, Hovauber, ‘December 1958, P 


February 1959. 


alt 


On 20 February 1958, see Exhibit E, the Director of the Advanced | 


Research Projects Agency cancelled the reconnaissance aspects of the 


THOR-boosted phase of WS lla and directed the Air Force to use these 


vehicles for biomedical srsar iets 


On 19 March 1958, the USD contract was re-oriented to include 
developaent of a recoverable caps.ile to accommodate a biomedical pack- 
age, which is now referred to as a “life support system.” The cua- 


pleted Supeuis was to be ready for flight test no later than 30 Noven- 


| ber 1956. 


On 22 May 1958, the Commander ARDC esnt « letter, Exhibit F,. 
subject, “Support of Bioastronautics Programa,” to the APBMD. This 
letter assigned Srigucier General Don Flickinger additional duty as 


Special Assistunt to the Commander APEBMD for Bioastronautics, etuting 
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that General Fiickinger would “be responsible for the direction and 
“goordination of all the biomedical aspects of projects assigned to 


your organization." In addition, the letter casi two biomedical 
project officers to the AFBMD, and directed the use of other competent 


| Andividuals and groups in ARDC and elsewhere in an advisory role, as 


necded . | 

On 6 May 1958, see Exhibit G, the LMSD designated the General. 
Electric Company as the subcontractor for the life support aysten. 
It was brought to the attention of all participating agencies that 
primary technical competence in the eibadteomautias area was actually 


within the Air Force, and special arrangements, sec Exhibit H, made 
the technical competence of the School of Aviation Medicine, the 


Aerospace Medical Laboratory (WADC), and the Aeromedical Field Lab- 


oratory (AFMDC) available to the contrector. 


The G.5. life support system development comprised two models; 
the Mark I version, deaigned to carry four mice into orbit, and the | 
Mark II version which was to have a small primate as ite passenger. 
The first Mark I life support system, originally scheduled to fly on 
30 November 1958, flev with “mechanical” mice in DISCOVERER III on 
3 June June (41959. The second Mark I was scheduled to fly. in December 1958 
aot flev vith live mice sboard in DISCOVERER IV on 25 June 1959. Any 


subsequent references in this report to the G.K. life support system 


are ) spect tically Afrected tovera the Merk Ir version. 


The Mark II life support systen, see Exhibit I , contains the 
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folloving major components: life cell, air conlitioner, oxygex 
ayeten, electrical systen, camera, fesder, air regeneration ayaten, 
The first testing of the life support system os a unit began 
at WED on 2 April 1959. Thirteen tests, see Exhibit J, of this 
general ye Pere: bees tenet only one of these can be eonsid- 


ered to bave met its objectives. As the testing program proceeded, 


it became increasingly evident to all participants that the davelop- 


ment was encountering serious technical difficulties. These problems — 


were reflected further in fiscal problems (roughly $2.3 million has 
deen spent on this project to dste), end in schedule alippages which 


ere nov amounting to ahout one year. 
| During the past several moathe musrous allegations regarding 
the reasons for these technical, fiscal, and scheduling problens have 


‘ eome to the attenticn of AFEMD staff members. On 29 October 1959, 


the Commander AFEMD directed the establishment of a Board of officers 
to deteruine the facts with regard to the following allegations: 
A. “the basic design of the bionsdiedl Sesovery capsule is 
faulty and a presently configured vill ms support the biomedical 
mission of the DISCOVERER series." | 


3. "Nanagenent of the biomedical test program ty APIO, 1MED, 


end G.B. is grosaly inadequate.” 


C. "Biomedical progras costes being incurred by G.B. are too 
high and are not being subjected to proper managenent control . “ 








ae D. “There has deen inadequate utilization of available mili- 
: | tary. talent within the USAF in the conduct of the biomedical program.” 
&. | “Civilian corporations, specifically G.5.,are using their 

ee She ee particular positions in the biomedical progres as & means Of building 


° their competence in the biomedical area." 


ee aed 


Additionally, the Commander aFBMD directed the Board to make 


; recommendations regarding: © | 

“ A. The managetent structure of the atanent and future biomed- 
ical programs. | 

- B. The technical course of action to be followed for the | 


present biomedical program shots within the DISCOVERER serias. 
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Iv. OSMERAL FINDINGS: | | 
| A. eal tgs of the Life rt System Devel ment. 

Witnesses appearing before the Board were in general agree- 
| ment that the life support system dasign and test performance have 
been » until very recently - grossly inadequate. An inordinate 
amount of under-designed and non-qualified equipment has found its 
way into the aysten. Outetanding offenders in this category have 
been such items as oxygen regulators, the uir conditioning unit, 
the cooling fan, the tape recorder, the camera, the timer, the feeder, 
the sintered absorbing plates, the electrical circuitry, and the 
outer housing or case. - 

Ironically, some of the most expensive items in this list 
were prombly not required for successful system performance . For 
example, School of Aviation Medicine witacnees testify that they 
offered G.B. a feeder which had been built for less than = (cost 
of wutertaia). The General Electric Company spent in excess of 
$78,000 re-inventing a feeder, eventually abandoned the effort, and 
is mow using the School of Aviation Medicine's version. The Board 
noted that it 1s 4 clinical fect thet the primte vill not require 
nutrition during the flight period; the feeder appears to be "gold- 


 * plating” of the primary purpose of the life support system. 


The camera is a second casa in point: the Board was unable 
to learn who had specified the systen's camera, which takes an oblique 
picture of a portion of the exposed chin of the primate (the rest of 


his face being covered aS @ | mask). Over ——— has been ‘spent in - 
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developing this special camera; it bas been a difficult, time-consum- 
ing exercise, vaieh has yet to be completed. It was noted vith = - 


interest that the camera's operation requires a light to be burning 


at all times in a capsule which is already over-heated and under-povered. 
While it is true that the adequacy of design vas hampered in 
pert by the absence of exact environmental data at flight alti tube, 


it is the opinion of the Board that other factors vere more important — 


 ectitributors to the life support systen's inadequate design. Among 


these are: | 
ode Pron the very beginning, & general lack. of appreciation 
by the outractors - prime and sub - of the complexity of the tasx. 
2. Total inexperience on the part of both the prim con- 
tractor and the subcontractor in ¢ difficult technical APOE. 
3. Lack of a proper, thorough researching of the basic 


life support saysten problea. 


kh. Wo eingleness of purpose in keeping the life support 
system as simple as possible: 
5. lLaek of application of scientific method in proceeding 
from the simple to the comlex in bullding the life support systen. 

; 6. -A curious conviction, on the. part of the subcontrector's | 
project leader, thet his responsibility terminated. with ground demn- 
stration, rather than vith sctual flight test. 

. 7. Inadequate provisioning of spare parts. 
8, Lack of quality control of life support system equip- 
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. 9. Tack of corrective procedures for recti fying design 


” 
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écatnaant errors and preventing identical recurrences of equipment 
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3B. Managerial Aspecty of the Life Support System Development. 
Having examined the technical problems associated with the 

life support system, the Hoard turned ite attention to the mnage- 


ment history of the project. Here, again, there was consensus among 





the witnesses that the mnagenent of this Pee had been exception- 
ally wisatisfactory . —— 
| The evidence presented to the Board indicated that a number 


of primary management decisions were either not mde, or, if seas: 


Lg Cac. 


were not generally known to the project perticipeants. For example, 
there ig no clear imdiication of forml, official evalustion of the 
importance of the project. Was the life support system as important - 


im terms of national objectives - as ballistic missile work at the 


LJ Lu 


AFBMDt Vas the recovery of the first Living animl from satellite | 

orbit as important an objective, and to be accorded the game all-out 
emphasis, as the recovery of the early ICEM/IRBN re-entry bodizs? 

| While it is true that this project was considered to be u 


"crash", higherisk development > there is evidence before the Board 


LJ td tJ 


leading to the inference that this project was not considered to be 
- -as important as other "crash" , high-risk developments at the APBD. 


Lt 


Thi¢ view is based on the consideration that many of the key manuge- 


- I 


( 


_ Want principles applied to the ballistic missile progrum by the sFRD 





vere rot used in this project. 

i. A rigidly stipulated G@ollar ceiling was accepted in 
eon junction with a "orash", high-risk development to be perforned 
ina relatively unexplored technical area. The Board has no indica- 
tion that this conbinstion of factors vas protested by anyone (other 
than G.E.) as inherently contradictory and impractical . 

(2. The AFBMD's practice of deliberately establishing _~ 

competitive sub-system developments in diffieult technical areas was 


not invoked. 





3. It is an accepted :FEMD practice to place officers in 
semi-permanent or permanent residence at those contractors’ plants 
— where serious technical problems are éavistcaeh or experienced. It 
= is notevorthy that in spite of the alarming state of the Life ‘epaek. 


" 
rd 


aysten development program no such. action was taken vith respect to 
General Electric Company . | 
4. In undertaking “erash", hi gheriek ballistic missile 


— —'_~—s programs the AFBMD has considered the associste contractor system | 

-_ to be necessary and essential to maintaining tight technical, fiscal, / 

-_ ' | we S Cte 
and mnagement control. The DISCOVERER ayStOR, by contrast, was Not | 


organized along traditional prime contractor lines » taking the General 
Electric Company dess accessible to the “BMD for lite support system < 
= | work than it is ‘for re-entry body work. | 
ae A second basic decision which the Board bas been unkble 

to tdenti ty in the vroject documentation or testimony is whether the 


Behool of aviation Medicine vas seriously ry eee as a possible 


a = 7 
~ 10 
- ial . ; : os 
$i : : r 
= ahs + We. * rd . 
ae 3 : . im é - « 
: - 
‘ . : + 
. - «@ & ae a . 
' 








developer of the life support syste. The Board vas deeply interested 


in the development history of a life support syoten which the SAN. 


: has fabricated | for ‘the HASA Zor use on experiments such as the recent 


biomedical flight ut Wallops Island, and took purticular note of 
testinpny by the acid anieeniee that they had becn eager to do 
gimilar work for the APBMD. The School's witnesses estinated develop- 
ment costs of $120,000 vis-a-vis approximately $2.3 million already / 
spent on the G.E. effort; if this estimate should be in error by a 
factor of five, it still leads to the conclusion that it vould have 
been prudent to use the School as @ second source. 

The third major decision which is lacking in project history 
is the development of a firm position as to who at the AFBKD vas in 
charge of vhet. The following chronology illustrates this observation: 

"1. @2 May 1958. Ine letter to the AFEMD, subject, — | 
“support of Bioastronsutics Progrem, " tee Exhibit F, the Commandar 
ARDC stated that Brigadier General Don Fiickinger ‘was being "assigned 
the additional duty of eyestes Assistant to the Commander AFEMD for 
bicastronautics." The purpose of this aseiganent was to provide the 
Commander AYBMD vith an “in-house primary biomedical technical compe tencs 
end authority." General Flickinger vas made "responsible for the direction 
and coordination of all the biomedical aspects of projecta assigned to 
[the AYE". he Commander AFEMD vas assured that "control of all 
aspects of this work will rest with your organization." | 

2. 6 dune 1958. In. a DF to the AFB, subject, "Biomedical 


Mapente of the Pallistic Nissile Program," ‘gee Exhibit K, the Assistant 
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Deputy Comander/R & D, Bq ARDC, stated that "all research and develop- 
_—. ment efforts ecatemplating the use of biological payloads on board 
missile or. space vehicles vill obtain the coordination and approvel 


of the Special Assistant for Bio-Astronautics or his designates 
- yepresentative.” In addition it stated that a bicestronautical 


organization at the AFE® would “obtain over-all approval and coordi - 
nation of the life-salences aspect” of such projects. An unusual 
administrative and command-jurtedictional feature of this letter is 
that in it one Deputy Commander (the DC/Research and Developuent) 
at Eg ARDC presumes to assign roles and functions to a subordinate 
wait within the organisation of another Deputy Commander (the DC/ 
Ballistic Missiles) at Hq ARIC. 

3. 12 August 1958. the Assistant Deputy Comander/ 
Research, Hq ARDC, in s “letter, subject, "Responsibilities of School | 
of Aviation Medicine in the ARDC Blosatellite Progran, Subsystem L 
WS 17L,” see Exhibit L, advised the Commander AFEO® that represen- 
tatives of Bq USAF, Bq ARDC, Air University (School of Aviation 
Metieine), Air Force Missile Development Center, and Wright Air 
Deyelopment Canter had reached agreement concerning the technical 
responsibilities of the School of Aviation Medicine ‘in ite support 
of the biosatellite program, and enclosed « statement of policy for 
the benefit of the AFR. The policy statement was signed by 
Brignsier Oenera Don Fiickinger as the Director of the Life sieases 


Directorate at Bq ARDC and states that the School of aviation 
‘Me@icine will provide biomedical criteria to the General Electric 





Company, will consult on biomedical test programs and evaluate bio- 
= medical test results, and will provide continuous biomedical and 
biophysical technical standards liaison und consultation to the 
eontreetor ° "Ald other ésoisions relative to test responsibility 
ané conduct, oe eetoe requirements, scheduling, tim and = 
funetions and general wise. of the progran wild remin with BAD 
{tue Bicastronauties organization vith the AFEND/ or their properly 
designated representatives, and BAD decisions are final.” In addi- . 
tion "Airect’ contact is authorized between SAM and contructor.” | 
Frou a jurisdictional viewpoint, this correspondence was even more 
unorthodox than ite predecessor, for nov a Directorate Chief in the 
organization of ons Deputy Coumander (the DC/Research) at Hq ARDC 
was issuing instructions regarding roles and functions of a subordi- 
mate unit vithin the organisation of another Deputy Commader (DC/ 

) Palilistic Missiles) ‘at Bq ARDC. It ie also notevorthy, that the 





Director of the Blo-Astronautics Directorate at the AFBMD vas not 
_ evare of the existence of this document until it vas brought to his 
— | attention by the Bourd, early in December 1959. 
a | 4. The AFEXD's tacit acceptance of these directives is 
; reflected in a letter from the AFIMD's Director for WB 117L to the 
4 LoeRheed Aircraft Corporation, subject, "Contract O4 (644) -182, ine 
; ternal Air Force Responsibilities Concerning Bicsatellite Programs,” 
a | Gated 4 September 1958, see Exhibit gH, vbich quoted the essence of 
7 _— General Fliekinger's policy uta coment ail informed LMSD that “the 
= Bioastronautics Division (BAD) has been given managerial responsibility 
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for ell eninal vioeatellite prograns ané will act as technical — 


_ @ireetem to the contractor on biomedical aspects." — 


5. 13 August 1959. om this date, the Deputy Comander/ 


Mizitary Space Systems published a’veries of Punctional Statements, 


see Echibit H. Among these was one for the Director of the DISCOVERER 


Satellite Systen, which contained the following key statement: — 
: | 


_' "Responsible to the Assistent Deputy Commander, Spice Systems, for 


the integration of all research, development, and test aspects of 

the DISCOVERER Satellite Systen. ° 

6. 26 October 1959. The Assistant Deputy Commnder/Space 
Bystems, in a letter to the Deputy Commander/Hilitary Space Systens, 


subject, “Management of DISCOVERER Biomedical Progras,” see Exhidit B, 


stated "... I mst ase matter of poliay support the view that the 
Director, DISCOVERER Satellite System is pasioally responsible for 
‘the quality of all aspects ise the DISCOVERER Program and, sensed naly: 
must have the authority which is required to wect the seupsoniulliey 


assigned to hin." 


In an attempt to clarify mnsgemnt roles the Board queried 
onsk witness regarding his concept of responsibility for conducting 
the project. The following responses illustrate the diversity of 
opinion in this important area: 
> i. the Director of the DISCOVERER systen development - 

Lt. Colonel Battle - believes that General Flickinger and the Director 
of the Biceatroneutics Directorate (presently Lt. Colonel Cole) were 


1s 











: ri tlfindie cs té bbe 


responsible for the life support aysten a devalopzent until 13 August vA 
1959, when the nev Functional Statemant Book appeared. Lt. Colonel 


Battle states toni since that date’ be hus had overall responsibility 
for all aspects of the DISCOVERER aystes. It is his opinion that 


General Flickinger is still the Special Assistant to the Deputy 


Commander AFEMD for Bioastronauyties. 


Ze ‘the Assistant Deputy Commanier for peace Systems - 
Colonel Oder - agrees vith Lt. Colonel Battle's interpretation of 
management responsibility, and testifies that he has no knowledge 
which would lead hin to believe that General, Flickinger has vacated 


the post of Special Assistant to the Commandpr AFEMD for Bicastro- 


" peuties. 


3. The Assistant Deputy Commander for Military Space 


. Systeme - Colonsl Evans - alao agrees with Lk. Colonel Battle's 
interpretation of his responsibilities. While he bas no definite 


knovledge of a change in General Flickinger's role as Special Assistant 
to the Commander AFD for Bloastronautics, he speculates that sone 
change way have cccurred during the past. few months as a result of 
the reorganisation of the ARIC. 

4. The Director of the Bicastronautics Directorate - 
Lt. Colomel Cole - testifies that he is responsible to the Commander 
AYEMD for the wenagerial and technical aspects of the Sicmsdices 
portion of the DISCOVERER program. - | 

It is a mtter of fact that General Flickinger s appointment 
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as Special Assistant to the Commander AFEMD was terminated by Depart- 


- ment “of the Air Force Special Order A-1990 on 18 November 1958; howe 


avek; this fact ie confusing, rather than clarifying, to the central : 
Lagua. ts the Commander of AFED still bound by the provisions of 


the 6 June 1988 BY, a docanent which has never had jurisdictional 


legality, but which was not protested by the AFEMOT Was it the inten- 


| tion of the Deputy Comander/Military Space Systems, in the 13 Av zust 


Functional Statements Book, to place the DISCOVERER Director in 
caaeoe ae al. aspects of = DISCOVERER program? If = what is the 
meaning of the expressicn "responsible . . « forthe integration of 
all... aspectst" What is the status of the 26 October 1959 letter 
from the Assistent Deputy Commnder/Space Systems to the Deputy 
Commander /iMilitary Space Systems regarding the interrelationships. 
of the DISCOVERER - Bloastronauties officest 

As would be expected, the absence of a strong, single, 
clearly designated, and univereally-recognized AFEMD leader for ue 
life support system encouraged the development of many sanagenent 
and technical difficulties, all of which were syeptomtic of a central 


problem. The jurisdictional sparring which took place between LMS3D 


and G.E. early in the program could and should have been stopped as 
soon as it begun. The over~-willingness of G.E. % respond to techni - | 
eal suggestions from anyone except the prime contractor cauld have 
been eliminated by the most emencary exercise of discipline - It 
would have been easy for a responsible agent to develop end enforce 


an official document vhich specified agency responsibilities, agency 
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gpokeenea, and inter-ageney channels. Tast protccals - rigidly 

enforced - vobld bave done much to elininste all-night “shall-ve-procsed” 
sessions where decisions vere made py last-ninute plebiscites. Explicit 
eount-down procedures would have spared the life support system test 


_. Procedures from being characterized as “utter chace” by the DISCOVERER | 


teat controller. A strong agerit veuld have advised the AFEMD of any 
@ifficulties which vere beyond his capability to resolve; the Board 


_ would certainly not have been exposed to contractors’ briefing charts 


‘Misting AFEMD and AFEAD (an old sysbol for the Bicastronautics 
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Directorate) as two separate agencies, both of whom must agree to & 
mitter before *- contractor may proceed ! | 

C. tus of the Li : m Deve! t. 

| In June 1959, vhile visiting Vandenberg Air Foree Base to 
observe count-down procedures, Dr. William #. Godell, of the Advanced — 
Research Projects Agency, oe ee ee ey eee eon e 
in the life support system ares. Upon his return to Washington, 
Dr. Godell contacted corporate-level G.%. officials, advised them of 
his deep personal concern, and asked then to undertake immediate — 
remedial action. In August 1959, GE. Scieeced én intensive in-house 
review of the technical and mcagerial problems associated with its | 
support of the DISCOVERER saverias this. investigation resulted in. 
sveeping changes in the philosophy of, and astual conduct of, develop- 


ment and testing of the Life suppart aysten. The ‘Board inquired 


carefully into the details of this "new look" and was favorably — 
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impressed by the remilts to date, as vell as pland for the future. 
Prineipal vitnesses were unanimous in indorsing the technical 
direction whieh the nev G.E. renagenent is giving to tne orcad 
LED representatives stated that a wholesome air of cooperation and 
responsiveness nov exists betveen themselves and the (eneral Electric 
Company. There is substantial evidense to justify, for the first | 
time, & fecling of optiniss regarding the possibility of G.E.'s 
Q@elivering e flight-vorthy life support system vithin the next fev 





ae 





¥. SPECIFIC YINDIZGS: 

‘The Commenter AFEND instrosted the DISCOVERER-Bioesdical 
Board to consider five specific allegations and to make recoumenda- 
tions on three subjects, see Exhibit C. This portion of the report 
Geale vith the Board's findings in response to these inatructions. 

A. Allegation A. “the basic design of the biomedical recovery 


 eapaule is faulty end as presently configureé will not support the 
- plomedical aission of the DISCOVERER series.” 


1. Diseussion: The prime objective of the viomedicel — 
portion of the DISCOYERER series is the successful launching, orbite 
ing, re-entry, and recovery of a live specinen. Performanee to date 
in the teat evaluation of the life support system strongly suggests 
Allegation A to be true. Testimony before the Board reveals that | 
of thintecn evaluation and/or scceptance tests, only one could be 
considered to have reasonably demonstrated oriteria for supporting 
the DISCOVERER progran properly. Additional evidence from technically 
qualified acientific personnel leads to the conclusion that there 
has been an inordinste amount of faulty equipment integrated into 
the life support aysten, i.e. the oxygen regulators, the air condition- . 
ing unit, cooling fan, tape recorder, camera, timing mechanism, anim) 
feeter, sintered Gavel ehecrber holders, slesteteat givcutesy, ete. 

It vas obvious, early in the proceedings, that inexperience, coupled 
with the wavailability of limiting physical (environmental) data, 
contributed to poor design. | oe eS : 
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For much of its history the life support system aevaiop- 


"" pent Q14 not follow the eere principles of scientific method. [+ 
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is germane to the solentific mathod that cleer-cut Objectives be 
Yigidly defined at the very beginning and throughout the project. 
Furthermore the absclute minioum number of pieces of data-gethering — 
equipment should be bench tested exhaustively before they are incor- 
porated into the total system. As each item sana its design criteria 
tests, further mere teeen eee and ane c eos may be. 

“pursued logically, but only to the extent thet system objectives are 
exbanced. Great care mist be exeraised to avold over-design and over- 
complization in any system. Problem items of limited utility should 

bw challenged early in the program and deleted as soon as possible 

in any urgent program. These simile methods of procedure have not 
been evidenced in this program - specifinclly in such items as camera 
and feeder performance, viability sensing, ond in scm electrical 

- etreuttry. ee 
The Board 1s pleased to report that a careful in-house 
systems Gesign review and critique vere instituted at the General 
Blectric Company between 27 August and 6 Ootober 1959. The findings 
are nov being integrated into the life support system design, to correct 
deficiencies and improve maintainability and accessibility. There has 
beeh @ clear recognition of improper methodology and qulity control; 
corrective procedures are being instituted to avoid recurrense of 
equipment failures. It is the opinion of qualified engineers that - 
the Lifs wuyort ayeten can be brought tos flight-vorthy state ix the 
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. ‘2. Gomelusions Until a life support systen has been 


8 has success sea_a co lete 


laboratory count-down to similate as closely as possible the problens 


of launching, orbiting, re-entry, ani recovery, with thermal and 
poise profiles superimposed, and all integrated into the expected 
tine mae of a realistic mission hours}, 6 scientific ce: 
bil to : the biomdics! mission of the DISCO series 
has not deen demonstrated . The Board believes that the techaical — 
and managerial re-orientation of the progras at G.E. is moving the 
devel.cpesnt properly in the Sirection of such a demonstration. 


B. Allegation 3. “Management of the biomedical test program 
by AYE, INED, end 0.E. is grossly inadequate." | 
Le Discussion: Having detornined that the overall manage- 


ment of the life support system was under the superficial supervision 
“ef Bq ARDC personnel frou project inception to sometime betveen 
Bovesber 1988 and August 1959, and perbeps to the present, the Board 


believes that. this allegation shoulé be expanded to provide « share 
of management responsibility to this perticuler group (Hq ARDC) . 
The Board/s findings show three major factors contributing 
to the } miemoagunent of this project: 
‘Representatives of the AFEMD, LHED, G G.E., and Hq 
ARDC did not research the assignnent thoroughly enongh to determine 


’ the state of the art of the parameters inherent in the project. — 


db. As-a result, very unrealistic time schedutss were 
set eal apeees to' by Bq ARDC, the AFEMD, LSD, ant G.E. ‘Fiscal 
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Qe eepits attexpts at non-ccnventionel arrangezents, 
the prime responsibility for the project, for ell intents and purposes, 
rested with the AFEND. the AFEMD failed to identity one person vio | 
would be accountable for the projest: i wn Whose Maaisicas eal 
ve irrevocable except by the Commander APIO. Differences of opinicn 
as to who was responsible for the projeat shoulé have been resclved 
as soon as thay srose. The fact that this was not done encouraged 
irregular managerial processes and separated reepesnt froa 
authority. | 
| The following factors also contributed very defintely 
to the uuatistatory state of the progres as it existed pricr tc 
August 1959; | 
) Qe Lack of ecumunication 
>. Lack of cooperation | 
c. Lack of coordination 
a. Lack of quality ecntrol practices 
(@. Failure to identify specifically the responsic. 
| iain, i adie tia in particular, Air Foree agensties. 

f. Poor design practice on the pert of G.5. 
g. Instability of design 
Rh. Ho firm‘ policy eonserning spare parte. 
ke Failure ef 6.8. to follow accepted industrial 
— ich serarnton smnafseturing end ineyeation respenstht2ities. 
2. Ccnalusion: Althow? the stows ato 


| ad la 
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management of the life suppo port aysten by Bg ARDG, the AFPMD, IXZD, 

and G.5. practically from pro ject inception in February , 1958 wtil 
August 1959, the Board takes note of the recognition of sn unsatiss 
factory state of affairs by the principals and believes that corrective 
ections already teken by LSD and G.E., Loge ther with those reconmenisd 
to be taken by the AYEMO in Section V, Part F, 2a and b of thie report 


will result in an acceptably managed project in the future. 


C. allegation C. "Biomedical program costs being incurred by 


| G.E. are too hizh and are not being aubjected to proper management 


control.” | | 
| 1. Discussion: In revieving the testimony before the Board, 
it wae found that the allegution was improperly stated. All costs | 
{nourred are. proper; hovever, itis believed that the original estiante 


by G.E. wes not great enough to do the work in question. 


The original contract, covering the period from February 


(1958 to projected completion in October 1959, was negotiated in the 


amount of $4.3 million. ‘This covered mich more than the life support 


 gystem. ‘While C.E. was verbally directed to coumence work in February 


1958, it vas August 1996 before. a Work Statenent wis prepared and a 
Letter Contract issued to General Electric oy Lockhsed Missiles and 


Space Division. “he cost to date on the totel S.E. effort now anounts 


to upproximacely $6.5 million, of which upproxiuntely $1.5 alllion 


has been fdentified as overrun. There is un additioul amount 


: 


reflected Lis curreny G.2. proposal to Incxheed gor $2.0 militon 
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which has not been negotiated to date. It ie LMGD's positicn that 
these costs gonerelly reflect work which ws contracted for under 
the originn) contract and, as such, can be construed in the main to 
~~" be additional overrun. qe gelustpel costs related to the $3.0 
million proposal are from Thiokol Corporation in the amount of 
$335 thousand for retro-rookets, to the Burmite Company in the 
amount of $174 thousand for spin rockets, end for prime equipment — 
‘and spares in the amount of $274 thousand. An item called Support 
giginbectng has been included in the amount of $1.295 million. The 
General Electrie Coupany agrees thet {t under-estimated the scope 
of the job to he done both from « standpoint of cost and time re- 
quired. This in itself vould lead one to think that the costs being 
incurred by General. Electric are teo high. | 
There are two specific itens: enmely; a feeder ani a 
for items of their nature. The camre has been procured by 0.2. frou 
the Bulova Watch Company at a cost of $192 thousand; the cost of the 7 
feeder developed by General Electric amounts to $78 thousand. vith 
respect to the camera, the School of Aviation Medicine vitnesses state 
that in their opinion this item is not needed and should not have 
been included in the life support’ system. ‘Tae feeder presently used : 
by the General Electric Geapany is not the feeder for which the costs 
have been incurred by G.E., but one which was fabricated by the 
School of aviation Medicine . School personnel believe that a feeder 
could heve been adequately designed and produced for less than $1,000 
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oe two items, according to Sehool of Aviation Medicine witnesses, 
were good reasons for stating that the costs incurred by G.E. were 
2% ete, o, eae _ excessive, end they stated that it was their belief tha» the entire 
* ‘= Life support system could have been built by the Sdhoal for $120 
- thousand. | 
: LYSD stated that it believed that technical management 
control of the biousdical program by the General Electric Coapany 


. vas inadequate . This statement was based upon the inability of 


_- | “General Electric to meet the schedule and further vas reflected wy 
: 7 problems incurred in the life support system equipment. LMSD aid 


believe the financial control of the program to be adequate. 
a i Oe Conclusions: Costs incurred by General Electric Compeny 
in the devel: of the life GE. 
. ort estimtes. Be f an ~egtimate of the techni 
| task to be ac costs ver than vould have 
been the cass if « better appreciation of'the task to be performed 
: had been realised from the beginning . Further, there was inadequate 
technical management gontrol in the program because of the inability 


of G.E. to reco, ze in the be the tude and se of 


the task to be perforeed 


Allegation D.. “there has been inadequate utilization of 
s 4 available silitery télent within the USAF in the condust of the bie- 
= | aioe peewee” | | 

1. Discussion: ‘There is no doubt fron the Board review 
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liberally in the eondust of the life support aysten develeyenet. 
Bow effectively the talent was used has becese the doaimst question. 
| Lite seppers aysten design efforts begna in March 1968 
with the re-orientetion of the DISCOVERER program. From the beginning 
the AFEMD folloved the ARDG poliey of calling oa Air Foree’biomsdienl | 
talent, anf established a vorking relationship vith the Seheol of 
Aviation Medieine, the AFMDG, and the WADC for support of this progres. 
later in the program, the 8 August 1950 ARDC directive, see Exhibit L, 
vas issued, defining the responsibilities of the School of Aviation 
In spite of this attempt to formiise and emphasise the | 
blue-suit contribution to the life support aystem development, it is 
clear frou testimony before the Board that the actual use of military 
bicuedical talent left much to be desired. fome mjor faetora ecatribu- 
SIRS Sootete ehh ticn are! | 
- Be A lack of harscay among the orgazisations involved. 
Prine-subcontrector friction; the absence of a powerful, central 
directing agent; comern over jurisdictional prerogatives; personality 
conflicts and clashes; ani other ccuplex reasons contributed to a 
deteriorating vorking-level relationship among the principals, and 
inhibited the effective use of available military talent. - 


b. The over-riding consideration of meting an iron- 


clad schedule alvays stimulates friction, and this development wus 


no exception. In cases where design and testing methodologies 








. 
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diverged, it was frequently felt that precious time could not be 
Qiverted to Building rapport among the contributing organizations. 


—-Tais led to a vyclical , self-generating problem situation vhere it 
: became increasingly difficult for any of the participants to work 
) asticiesty and harwoniously . 


@- Meunherstandings as to a ee responsibili- 
ties and wamge«ement relationships, vhich effected the motivations of 
the people involved. | 

a. Serious underestimation of the technipal task on 
the part of design and technical direction contractors, vbieh further 
aggravated the alrenty-complicated test and design envircament. 

Changing design eriteria of the life support. 


syuten beenuse Of newly discovered exvircrmental ecnditions, eoupled 
. VAtR & Very tight development schedule, whieh eneouraged the use of 


short-cut test plans and procedures, and often ignored the talent 


available for ccudusting these tests. 





» Ablemticn B. “Civilies corporations, apecifieally 5.%., 
are weing their particular positions fn the Momedteul prgren 0s « 
moans of vailéing their competence in the bicustisal ares." i 

Oe Tesassien: During the dasand dav of she ban—1—— 
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4) CALE No. ra TT | — 
: d | . Blomedical Aspects of the Ballistic Missile Frogram 
, | wWoTs | FROM ‘RDTHA ° | DATE 6 June 58 COMMENT NO. 1 
y] : aS «Lt Col Cain/k1/4145 

| / 
: Le Special Orders Number 4-920, Department j jot the Air Force, 9 May 1958, 


assigned Brigadier General Donald D. Flickinger, ‘Staff Surgeon and Director of 
Human Factors, Headquarters aRDC, to an additional duty, Special Assistant for 
Bio-Astronautics to the Deputy Commander for —_— Missiles, ARDC. / 


2. All research and development efforts, contemplating the use of blologi- 
eal payloads on board missiles or space vehicles, will-obtain thé coordination 
and approvell of the Special Assistant for Bio-Astrenautics or his designated 
hi ead y 


3. To provide the Ballistic Missile Division List timely Life sciences aioe 
port in the coordination of procurement data, monitorehip of contractor efforts, 
and supervision of inspection tests of components of life supporting and bio= 
: ‘performance measuring equipment, technically .g life sciences personnel 
Mill be placed on TDY or will be assigned to the stic Misatile Division. 

* ‘Thege personnel will be authorised to render decisians regarding the adequacy 
of life supporting equipment and other technical problems concerned with viable 
"payloads; This headquarters , ATTN: RDITH, will be informed of all decisions in 
this area, In addition, a monthly progress report on the development, fabrica- 
tion, yi and scheduling of the life sciences ees of the Boeee will 


_ be provided 


| 4e A significant portion of the nation's life saneea capability in sup- 
port of space operations is contained in certain Air Force medical ani behavioral 
sciences research and development organizations. Certain of these agencies ere 
hereby designated -as points of contact for the weapong systems management organi-~- 
- gation and contractors concerned with development and ifabrication of Jife support~ 
. dng equipment and life sciences experiments. The designation of these wiits is 
_.for the primary purpose of assuring that the contractor has the Jatest inform=tion 
Svavadtlable. for -inoorporation into his design, and secondly, to assure the fabri- 
7 cated .mit meets the technical criteria as established by the Air Force. The 
** plo-astronaiitical members of the Ballistic Missile Division will obtain over-all 
7h “approval and coordination of the life sciences aspect of the project. - But, in . 
,, 80 doing, will consult freely and frequently with the designated units, assuring 
** thet, liaison is being maintained with the contracter and. subsontractors on 
‘the. Agobptoal, ‘biomedical and bio-performance- -pepblems associated with the projects. | 
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°F 6 OL) Determination’ of the: blologise’ adequacy « of sulassenblios,: ina’ 
te Shaitoad ‘spect fications for the internal 1ifs stprert environment, and the 
ncraal technical development program responsibilities of — laboratory for 
such environments. * 
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the Board was stvised by Sekool of Aviation Medicine vitzesses that 
this allegation 414 not properly express the thought they kad in 
mind. Tt was pointed out that the Behool doves not object to the 
grovth of biomedical competence; ‘dts real objection is to the 
exploitation of non-biomedical perscemel in atterpting to achieve 
gush competence. An example would be the use of physicists and 
engineers, petier deee physicians and physiologists, tn designing 
the life support aysten. 4 


2. Conelueden: Jn the light of thie explanation, the 





mendations regurting the mumguneat etrusture of the besa Hamano 
1. Discussion: ‘the Boart believes ieteivegiasnaiiads 
went for inereasing the managerial effectivensss of the present bio- 
medicel program is the designation of a single project 6irecter . ‘Once 
such an sppcimtaent has been made, the Atrector, and be alone, should 
be charged.with the responsibility for establishing clear, formal 
arrangements among all ‘project participants, eet test verere 
definite countdown procedures, the designation of ‘single epckesmen 
for all agencies, ané similar mtters. The director should be charged 
epecifically vith the responsibility for minteining strict discipline 
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~~ among the participants, and should be enjoined to mike « special 


effort tovard re-establishing rapport between technioal persouna). 


“of Yh AY@ and the School of Aviation Medicine. 


With regint to future Monedical program, the Board 
reccumnds sintler mnegenent actions viich vould prevent many of 
the seeblans emncumbered in the yrosent progres. 

| ‘The Commander AYE@ should designate e project 
director at the insertion of any future projects. The project 


 Qdreetee should be expovered to, and Girected to, make all AYEHOD 


en ee | 
| b. 112 participating agenetes should be required to 
designate single spcheommn vho exercise the sane coutrel in thet: 
cuypniaations as the project direetor dees for the APIO. 
@. Definite test protocols end count—dow procedures 
should be established far in advanes of the need dete, ant should be 
regarded as iron-clad operating procedures by al) participants. 
@. Conelusion;and Specific Recommendation: Testimony before 





DISCOVERER and the Director of Bicastronautics. The Board notes thet 


80 the : the Ric os Directorate i 
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G. Directed Considerstion 3. “Specific recomendations as to 


the technical course of action to de folloved for the present biomed- 
ical program shots within the DISCOVERER series are required." 

_ i. Discussion and Conclusions: A significant gain to ’ 
netional peentine ae well, as ‘a important scientific contribution will 
result from the recovery of a live specimen from « polar orbiting 
vehicle. Notwithstanding the fuct that time is 2 most important | 
concern in conserving the prestige’ of the occasion, certain Limits 


mist be imosed on firing dates. Specifically: | 
| a. The biomdical life support pport system mist demonstrate 
reprod ugible evidence that it can in fact support a live specimen for 


the total mission profile. 
d. ‘The recovery package design and technigue masts 
afeguately demonstrated, based upon actual recovery from orbit. 
| €. The competence of all participants mist be cemon- 
strated in count-down procedures compatible with estatlished launch 


controller requirements ae 
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7 . TONER LL CONCLUSTOWe | “ 
ns “echnical. | 
1. «. life support system cannot be considered to have met . 
‘its ground tect until it hes been completely bench checked und hes ~ 
successfully passed a complete laboratory count-down which similates 
88 closely as possible the problems of launching, orbiting, re-mmtry, 


ana recovery, ‘with thermal and noise profiles superimposed, and all 


integrated into the expected time sequence of a realistic mission. 


| The DISCOVERER life support system has not net these criteria as yet, 


but under 6.E.'s "new look” design and testing philosophy is eae A 
roving in this direction. 


e 


B. Manegerial - 
1. “Crash”, high-risk developments involving relatively 

unexplored technical areas should be: | | 

a. Financed by requirements buigets rather than 
celling budgets. 

d. Racoureged to sponsor competitive oub-syetem Gevelop- 
nents in any difficult technical areas. . 
c. Organized so that all contractors working in 

@ifficult technical areas are as accessible as possible to AFBMD 
Girection and control. 


“gupported ty in-restdence AFEMD perscumel at axy 


ecntractcr's plant where the development item is eae ae temeieey. 
€ifficult. 
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‘Bone of these conditions have been applied to the 
Life support aysten Gevelopasat. 

2. A strong, single universally-recognised AFB® leader 
should be appointed at the inception of all projects if the project 
is to gusset. This has not been done for the Life support system | 

3. sstaistuiiaciontastnatines tea einen cae 

of e test series to assure their acceptanes as doctrine at the test 
iteelr. ‘This has not been done for the life suppart systen develop- 
 &. Clear functional statements and designated single 
spokesmen are required for all agencias involved in « development | 
or test if inefficiency, ineffectiveness, bickering, eccusations, 
and counter-accusations are to be prevented. Specific designations 
of responsibility, by name ,, ao not exist in the life support vate 
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4, ey 6 a ee oe 
ant testing as « proper, elvett Long over-tue, methotology for develoy- 
ing a flight-worthy lif support aysten. 

2. ‘tat the schedule for the flight of a life support 
ayeten be based ipon « clear demnstration, in ground tests, thet | 
the system can susteia a live specimen for the total mission profile 
and « clear demonstration, based upon sctual recovery frou orbit ia 

i RN St NE Te SRNR TSE Grn See Ss HE rene 
ments. 





fret « strong, single, cloarly-destguated leader be 
appointed at tte inception of all development projects. ‘his leater 
want ve held nfaponsthte for orguntsing the participation ofall 
agencies tn a gell-tisctpline, harmonious manner. 
a te epecttie onse of the Mark TT ite ewport 
ayuten dovelopsent, this Project Leader should be ‘the Director of 


the Bicestronagtios Directorate; the Directorate itself should be 





of the BIRCOTEEER progres. 7 : ae 
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; nae a -y Clear functions} statemats ant « list of offieially- 
[. eon designated single apckesmen should be developed by the Project 
‘Director @or all agencies participating in the life support aysten 

[ 5: A special effort should be mde, under the leadership 

mi of the Project Director, to re-establish rapport betveen technical 
| personnel of the AFBMD anf the School of Aviation. | | 
| FAUL E. WORTDN, President 

[ Colonél, USAF 

l ‘JOHN E. PICKERING, Member JAMES S. SEAY, Member 

i’ Colonel, USAF Lt. Colonel, USaF 

C FRED BENRSER, Member ——t~S WILLIAN E. ag. WEAVER, Recorder 
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HEADQUARTERS 
ATR FORCE BALLISTIC MISSILE DIVISION (ARDC) 
UNITED STATES ATR FORCE — 
Air Force Unit Post Office, Los Angeles us P California 


SPECIAL —— - 27 November 1959 


Under the provisions of AFBMDIR 11-6, AFR 1-6, AFR ll-1, AFR 120.3, 
and at the written direction of Commander, Air Force Ballistic Missile 
Division, the following named individuals are appointed to an Investigating 
Board on an ad hoc basis, for the purpose pf reviewing the management and 
technical status of the biomedical project currently associated with the 
DISCOVERER Program. Upon submission of the Board report and approval by 
the Commander, Air Force Ballistic Missile Division, the board is dissolved, 
in the absence of the President the senior member present at the meeting 
will act as President and‘in the absence of the Recorder, the junior present 
will perform the duties of the Recorder, The Recorder will notify the — 
Director of Administrative Services when the Board is disselved. 


HQ USAF 
HQ AFD 


President Voting 
Member Voting 
(Alt. President) 


| SCOL LEO P, GEARY, 8037A 
' COL PAUL 'E. WORTEMAN , 732KA 


#COL JOHN E. PICKERING, AO72)350 SCHOOL OF AVIATION 


MEDICINE Member Voting 
XLTOOL JAMES 8. SEAT, 123194 HQ AMC(BMC) Member Voting 
LTCOL RAYMOND E, ZELENKA, 12702A HQ AFEMD  . Menber Voting 
MAS WELLIAM H, WEAVER, 1/8234 HQ AFEMD Member Voting 
| (Recorder) 
4OR. FRED BERNER WRIGHT AIR DEVELOPMENT 
CENTER (BIOMED LAB) | Member Votdng 


* 


ith concurrence of respective Commander, 
FOR THE COMMANDER: 





DISTRIBUTION : 

2 ~ Ea Indiv (a) 
- SO ~ Recorder 

1 = WCA 

1 = WDAAN 

1 ~ WDGE 

1- a 
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5 = ae 

. 5 ~ WF . 

3 — WPM. 

5- Wc 

5 ~ WL . 

5 = AC G (SAC. MIxE) 
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as HEADQUARTERS 


ore AIR FORCE BALLISTIC NISSILE DIVISION (ARDC) 


age UNITED STATES Alii FORCE 


Air Force Unit Post Office, Los Angeles 5, California 


SPECIAL ORDERS) L December 1959 
NUMBER | 32) : 


1. Under provisions of AFR ‘6-18, MAJ IVAN H DETHMAN, 288A, 
AFBMD. Los Angeles, Calif is attached to Los Angeles Air Defense dead 
Norton AFB, Calif for the purpose of maintaining flying proficiency. 


2. The verbal order of the Commander on 25 Nov 59, authorizing A/1C 


' LARRY K WALKUP, AF1329)151, 6592d USAF Dispensary, ARDC, Los Angeles, 


California, BAS at the rate of $2.57 per day effective 1600 hours ; 25 Nov 
59, under the provisions of paragraph 20101D, AFM 173-20, is confirmed, 
Exigencies of the service having been such as to preclude the issuance of 
competent written orders in advance. 


"3, Special Orders Number 20, this Hq, dated 27 Nov 59, relating to 
the establishment of an Investigating Board on an ad hoe basis for the 
purpose of reviewing the management and technical status of the biomedical 
project currently associated with the DISCOVERER Program, is amended to 
delete so much as pertains to COL LEO P GEARY, 8037A, HQ USAF, and is 
further amended so much as reads: "COL PAUL E WORTHMAN, 732hA, HQ AFBMD. 


Member Voting (Alt. President)" is amended to read: "COL PAUL E WORTHMAN, 
Soa ea ta Soe ECT HQ Pres oting",, | 


4. MAJ FRANK R DEAN, 338K6A, (Expense Code 1591100), HQ AFEMD, ARDC, 
Los Angeles, California, will proceed on or about 2 Dec 59 to USAR Hospital, 
March AFB, California on TDY for approximately 1 day for the purpose of 
medical . consultation; and upon completion will return to Hq Air Force 
Ballistic Missile Division, Los Angeles, California, TPA. This mode of 
transportation has been determined ‘to be more advantageous to the Government. 
TDN. 57x3600 ob7-962k, P690 $594,200 0212, Authority: Chapter 16, AFM 35-11. 


FOR THE COMMANDER: 





DISTRIBUTION: : 
2 - Ea Indiv (para 1, 2 & 3K opi, USAF — 
10 ~- Maj Dean etn istrative Services | 


50 - — (Pare 3) 


5 - 5 - Commander — 

5 - WOEMA 1A Air Defense Sector 
1 - WDCA ‘Norton AFB, California 
lL - WDCAF 

1 - WDAAO 

2 ~ WOOF 

1 = WDQHA AC. (sac MIKE) 

1 - WDCS 

Ll - WDGE 

1 ~ WDGEH (AU) 
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A. Aw Little 
rt 7] Frod Parker _ 
Robert W. Anderson 
[ “| 5 Socert Ww. Roy 
L. Jones W. Plumer 
i = C. Ransler 
_ Erwin R. Archibald 
ae L. Battle | 
"Yl Albert W. Joknson 
frederick C. E. Oder 
, Lorry L. Bvans 
Savard L. Cole 
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G.B. 
GE. 
GB. 
G.E. 
GE. 
APBMD F.0. VAFB 


Captain, USAF 
Lt. Colonel, USAF 
Captain, USAF 
Colonel, USAF 
Colonel, USAF 


Lt. Colonel, USAF 
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- HEADQUARTERS 
“~ AIR RESEARCH AND DEVELOPMENT COMMAND 
UNITED STATES AIR FORCE 
| Air Force Unit Post Office, Los Angeles 45, California 
Investigating Committee 3 er - &9 October 1959 


WDZ ‘(Colonel Curtin) 


1. For several months [ have been concerned with the progress of 
the biomedical mission of the Discoverer series. In the past few 
weeks, several complaints have been relayed to me from various 
sources. Accordingly, I should like you to establish a board of 
officers to thoroughly investigate the allegations. These allegations 
are as follows: | | 


a. The basic design of the biomedical recovery capsule is 
faulty and as presently configured will not support the biomedical 


mission of the Discoverer series, 


b. Management of the biomedical test program by AF BMD, 
LMSD, and GE is grossly inadequate. | 


c. Biomedical program costs being incurred by GE are too 
high and are not being subjected to proper management control. 


d. There has been inadequate utilization of available military 
talent within the USAF in the conduct of the biomedical program. 


e. Civilian corporations, specifically GE, are using their 
particular positions in the biomedical program as a means of 
building their competence in the biomedical area. 


2. In addition to determining the truth of these allegations, you 
are enjoined to make recommendations regarding the management 
‘structure of the present biomedical program and any suggestions 
for future follow-on biomedical programs. In addition, specific | 
recommendations as to the technical course of action to be followed 


- for the present biomedical program shots within the Discoverer 
series are required, The board of officers should be composed 


of personnel from Hq USAF, Hq ARDC, SAM, BMC, and AFBMD. 
The board should be constituted and convened at the earliest 
possible date with recommendations to be forwarded to me not 


= | pe . 

~~" Extract from: Amendment #2 to Letter Contract AF o4(647)-181 dated 

16 May 1959. | 

a. Item 3 of Exhibit is revised to read: 

“Physical Recovery System in accordance with Exhibit B attached 

hereto and made a part hereof." 
Bb. Subparagraph 6 of Exhibit B is revised to read: 

"Develop a recoverable capsule to accomodate en aero-medical package 
for use with the Pioneer vehicle. The complete capsule shall ‘be 


availeble for flight-test no later than 30 Novenber 1958. 
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Extract from Gcntsext AF Oh( 647-281) 4 definitized 6 January 1959 
Date Contract awarded: 25 January 1958 


.2.5.10.1.1.4 The Contractor shall be responsible for: 


@. Ground and flight test data analysis and reduction. 


. . 0. The engineering evaluation of the overall reconnaissance 
system and provision of the results to the appropriate 
organization for use in future designs. | 


2.5.11 Biomedical Capsule (Subsystem ‘L) 
2.5.11.1 Item I - Research and Development 


2.5.11.1.1 Biomedical Data. This deta shall be obtained by the 
selection of suitable vertebrate specimens and environmental instru- 
mentation, as permitted by the WS-117L payload weight limitations, with 
the primary objectives of poner ne specimen survival and cosmic 
‘rediation effects. | 


2.5.11.1.2 en eee modification shall be accomplished 
as required to maintain the recovery capsule program current. The 
auxiliary power system shall be arranged to provide electrical pover 
required by the capsule during the ascent and orbiting flight phases. 


2.5-11.1.3 Recovery Capsule. . The Contractor shall design as required 
by the. conditions of re-entry and shall include suitable equipment | 
for the survivel of the biomedical specimen and for the recovery of 
cosmic radiation and biomedical environmental data. The capsule shall 
be equipped with beacon, dye marker, and strobe lamp equipment as 
considered feasible to facilitate the search and recovery operation. 


2.5,11.1.3-1 The Contractor will develop and design the complete 
Biomedical Recovery Capsule including the necessary components, sub- 
| assemblies, and retro-rocket system. Government technical agencies 
will provide available technical advice, biological specimen Ye 
; ‘formance , environmental requirements, biological ‘specimen teste, and 
shal) approve the environmental provisions of the capsuje asseably. | 
DOWNGRADED AT 3 YEAR ITemarg 
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a 2.5.11.1.3.2 The BRC shall be designed, insofar as possible, to 


oe _--- assure the launch, orbit, and recovery of the viable animal subjects 





. and instrument subassemblies. Conditions shall be provided so that 
the animal subjects will have suffered no irreversible damage except 
that damage ascribable to prolonged weightlessness and cosmic radiation. 


: 2.5.11.1.3.3 The Biomedical Recovery Capsule assembly shall consist 
of the following major assemblies: — | 


r a. Shelli Assembly. A shell assembly shall be designed for 
é assurance of the structural integrity under the stress 
conditions encountered during boost, orbit, and recovery, 


and shall provide the necessary design characteristics 
to ensure thermal heat balance during flight. 


>. The capsule shall include a recovery package complete 
with radio beacons, strobe lights, radar chaff dis- 
pensers, dye markers, parachutes, and the auxiliary 
equipment necessary to ensure the maximum opportunity 
for location and recovery. 


c. . Environmental Controls. ‘The environmental subassembly 
shall include the necessary nutrients, water, atmospheric 
conditions, temperature, and pressure to assure adequate 
life conditions for the selected viable specimen. 


d. Capsule Internal Structure. The capsule internal 
structure shall be so designed that the acceleration 
forces of boost, re-entry, and impact will be within 
the tolerances of the viable specimen selected. This 
internal structure shall also provide for acceptable 
environmental temperature conditions. 


e. Instrumeptaticn. Instrumentation shall be provided to’ 
- Anelude a minimum of the following data: 


1) Ascent and Orbit Interval 
| a) Capsule air temperature 
b) Capsule air pressure 
c) Oxygen pressure 
d) Capsule humidity | 7 
e) Viability indication (desirable but not mandatory) 
f) Camera coverage (desirable but not mandatory). 





co eta | 
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2) Re-entry Interval 
@) Capsule airy temperature 
b) Acceleration in 3 orthogonal planes 
c) Oxygen pressure 
ad) Capsule pressure 
e) Noise level | 
f) Viability indication (desirable but not mandatory) 
g) Camera coverage (desirable tut not mandatory). 


Adequate instrumentation for the recovery of data in 
accordance with the flight test a of pereeesre 
Sine Sn eee Oy Reet 


f. Retro-rockst Bautzeaat, The capsule assembly shall in- 
clude. the necessary retro-rocket equipment for the initia-. 
tion of re-entry. 


& Electrical Power. Adequate electrical power snall be 
included for the operation of internal ceyenre equipment. 


(2.5.11.1.4 Search and Recovery Operation. A progres will be planned, 
| developed, and coordinated to initiate the recovery of the re-entry 
capsule, with consideration being given to primary “air match" opera- 

tions as well as water and land recovery plans. To ensure ® coummuni- . 

cation system and arrange for the transmission of biomedical data by 
means of the telemetering system and for the initiation of the capsule 

| re-entry and recovery phase through suitable command programmer arrange- 
" ; ments, adequate coordination must be assured. Adequate coordination 





must also be assured to plan for tracking the package over a sufficient 
S, : portion of the trajectory to permit recovery. - | 


— 2.§.12.1.5 Environmental Per formance Specifications. The purpose of 
this specification is to outline the environmental parameters necessary 


to support life in the ERC. The maximun or ainimm values stated below 
eannot usually be requnces, as er for homecetesis; therefore, vhen 








possible, optimum values will be presented. The Contractor will make 
wns - weVEry reasonable effort to achieve -the optimum values during any phase 13 
_ . of flight.and will not exceed maxima or minima at any time after launch. 
14.7 pai pressure schedule is acceptable prior to launch, and, if used, 
will consist of approximately 730 mm Hg partial pressure oxygen, 10 mm 
partial pressure water, 10 mm Hg partial pressure inert gas, 8 mm Hg 
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‘partial pressure carbon dioxide and 3 om Hg partial pressure other gases. 


Total Pressure, The pressure of. the enclosed environment 
will not be less than 5.0 psi (258 mm Hg) nor more than 
10.10 psi (522 mm Hg). The optimum value is 5.0 psi 
unless contraindicated by engineering requirements. 


Oxygen Partial Pressure. The partial pressure of oxygen 
will not be less than 150 mm Hg nor more than 300 mm Hg. 


Carbon Dioxide Partial Pressure. ‘The partial pressure of 
carbon dioxide will not exceed 8 mm Hg at any time. Any 
value less than this is optimal. 


Water Partis! Pressure, Partial pressure of water vapor 
may vary between 5 mm Hg and 10 om Hg. 10 mm Hg is optimal. 


Biologically Inert Gas Partial Pressyye. The inert gas 
found in the enclosed environment may be either nitrogen | 
or helium. Partial pressure of the gas used will not de. 
more than approximately 190 mm Hg. The optimal value is 
LO mn Hg. 


Other Cases. Other gases present such as hydrogen sulfide ; 
indoles, skatoles, etc. wili not exceed 3 mm Hg. 


Toxins, Endogenously produced toxins (other than bio- 

logical) such as battery gas, lithium hydroxide dust, etc. 

will be excluded or filtered from the system. Other toxins 

which may be produced by exogenous phenomena in orbit, 
e.g, ozone, need not be controlled. 


Temperature. The air temperature of the ‘enclosed environ -~ 


“nent will be maintained between 55° and 85° F: The optima 
temperature is 70° F. Temperature peaks during re-entry 
will not exceed 120° F for 5 minutes nor 100° F for 30 
minutes. Wall temperatures of the bio-pack may rise to 
values higher than this for correspondingly briefer periods 
of time, vbut should be maintained at levels unlikely to. 
produce tissue Gamage on contact. 
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‘a. - Tae. The environment described above will be maintained 
for at least 34 hours for Missions A B, C, and D and at 
least 132 hours for Mission E. 


j. Acceleration. All accelerative forces imposed on the , 
animals will lie under @ curve described by the following 
' time-dwell. vereus ‘'g' coordinates: 70 g's for .1 sec; ‘ 
Ce ee ee : 
5 g's for 1000 sec. oe 


| f 
2. oDe 11.1.6 Ground Support Equipment. Ground support a ae ae , 4 
be designed for the preparation, specueies and installation of the ihe 7 
capsule sevens ; 3 
2.5.11.1. 7 Data Reduction. Machine scat of telemetered date wil rt | 


2.5. 1. 1.8 Test Pian. A test plan outlining the sssclecntion: vibration sy": - 

noise, environmental simlation, and. drop recovery tests to be perforasd:. matty ~ 
on components, subassemblies, and full assemblies, will be submitted to . 

the Government for approval. The test plan will also indicate the use 

of animals and Contractor available test facilities , and the desired 

use of the Government, test facilities needed to implement the test 


be performed. —— | _ - a ee 
aie ae 


2.5.12.1.9 Prior Approval. Rough drawings, "first approxieation" 
data, specifications, plans, informal presentations, etc. will be — | 
- submitted to the Government for approval prior to purchase, fabrication, 
er assembly of components, subassemblies, and full-assemblies. 


2.5.11.2 ten IT _- Hardware 


2.5.11.2.1 Biomedical subsystens shall be erased as further defined 
in this paragraph to satisty the requirements of the program ss 
emmerated in Section 1.0 of the Work Statenent. Biomedical Reeovery 
Capsule assemblies shall be fabricated with the neceasary spare units 
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and test articles to support a series of five flight experimental pro- 


SHOT 


A 


‘PURPOSE 
Survival and Recovery — 


Survival and Recovery 


‘Survival and Recovery 


Survival and Recovery 


Survival and Recovery 


ANIMAL 
(4) Mice 
(40-57) 


4) Mice 
kC-57) 


(1) Rhesus 


Monkey 


(1) Rhesus | 


Monkey 
(1) Rhesus 
Monkey 


- grams indicated in the following tabulation. 


INFORMATION AND INSTRUMENTATION 


‘Temperature, total pressure, 


oxygen bottle pressure, sccelers- 
tion, noise level, humidity, via- 
bility, cosmic radiation 


Same -as A 


- Same as A plus psycho-operant task | 


Same as C. 


Bame as C 


2.5.11.2.2 Ground support equipment, as described in Paragraph 2.5.11.1.6 | | 
shall be produced. oe 


2.6 COORDINATION OF SUBSYSTEM A THROUGH H 
PROCESSING" SUBSYSTEM 


WITH SUBSYSTEM I, "DAT™ 


In order to ensure optimum design and development of the complete WS-117L 


system and the proper meshing of applicable portions of Subsystems A 


through H with Subsystem I, the Data Processing Subsystem, LMSD and the 


Prime Contractor 8S/I will collaborate to make arrangements for a suffi- © 
ciently full and timely flow of information from each project ‘to the 
other and from each set of subcontractors to the other, ae their work 


affects the interfacial areas. 


Phey will jointly arrange orderly means — 
to. bring to light any divergencies between the two parts of the total 
program, to effect the best possible compromises as they are needed, and 
to refer to the Government Contracting Officers (LMSD to DO and Prise | 
Contractor ss/I to RADC ) for decision on any questions that canmot be 








~~ al 


2.2.2.6 Visual Surveillance Program 





2.2.2.6.1 The Visual Surveillance Program consists of the developnent 
of a continuous surveillance system at ground resolutions equal to or — 
better than that obtained with the Advanced Visual Reconnaissance Program. 


2.2.2.7 Ferret Surveillance Program 


2.2.2.7.1 The Ferret Surveillance Program consists of the development 
of @ surveillance type ferret as well as a Quick Reaction Capability — 
(RC). It will be an integrated ferret systen that provides the capa- 
bility of varying the frequency bands and other signal parameters of 
interest by command through the ground-space. communications link. 


2.2.2.8 Biomedical Recoverable Capsule Program 


2.2.2.8.1 ‘The Biomedical Recoverable Capsule Program shall have the 


dual objectives of gathering biomedical date and establishing successful: 


re-entry and recovery from orbit of selected living specinens. r 
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ae 2.2.3.12 Biomedical Capsule (Subeys.em L) 


8.2. 3.1211 the Biomedice! Program cansiats of a satellite-borne capsule, 
suitable vertetraie epecinens and equipment that will collect and trans- 
mit Biomedical data by telemetering and ensure successful ei arcraa 
Gurvival efter re-entry and recovery from orbit. 








2.2.3.13 Personnel Subsystens. By definition, a personnel subsystem exists 
vhenever any of je above subsystems, or the booster subsystem, requires 
the interaction ‘of personnel. <A properly designed persommel) sudseysten 
consists of the following components: (a) Ruman engineering to insure 
optimum men-machine compatibility. (b) Detensination of the kinds and 
mumbers of personnel required to operate and maintain the associated hard- 
ware subeysten. ‘(e) Training and training equipment required to obtain 
guitably trained personnel. (4) Appropriate personnel supports in the 

form of " technical manuals and ae jod aids. 


re, Fo Atetinguish between personnel subsystems developed for Contreetor 
| personnel in contrast to Air Force personnel, the termes “Contractor 
[ ‘Personnes Subsyatems" and “Air Force Personnel Subsystems" are weed. 








OFFICE OF THE SECRETARY OF DEFEWSE 
WASHINGTON 25, D. C 


26 February 1958 


MEMORANDUM FOR: SECRETARY OF THE AIR FORCE ° 
SUBJECT: _ _RECONNAISSANCE SATELLITSS AND MANNED SPACE EXPLORATION 


1. Reference is made to the Air Force Proposal for Accelerating military 
reconnaissance satellites and outer space vehicle projects discussed in 
your memorandum dated 12 November 1957, and your memorandum of 1 Febru- 
ery 1958 requesting that continuation of the Air Force military recon- 
naissance project be clarified. 


2. I have reviewed your proposal in consultation with the Director of | 
Guided Missiles, The Special Assistant to the President for Science and 
Technology, and the Director of Central Intelligence. In our review we 
have been guided by the following general policy considerations: 


a. The Department of D.fense mist be alert to avoid within and 
between the services any wnnecessary duplication of military and scien- 
tific space projects.even though some degree of risk is thereby involved, 
in order that funds and other resources may be available for the a 
variety of absolutely essential programs. 


bd. The scientific and engineering capabilities of each of the military 
departments must be used with maximum effectiveness and efficiency. No 
Single military department should ne ‘overloaded with too many high priority, 


Crees PFOeraee 


c. In addition to ite missile programs, the Air Force is peaenonernis 
for the 117L Advanced Reconnaissance System and bas a recognized long 
term development responsibility for manned space flight capability with 
the primary objective of accomplishing satellite flight as soon as 
|" technology permits. It is important to achieve an adequate concentration 

; of effort and energy within the Air Force on these programs with a 
minimm diversion of attention and of resources to lower priority projects. 


3. Om the basis of the foregoing general considerations as well as of — 
more specific technical judgments, I have arrived at the following con-. 
clusions on the points raised in the two above referenced memoranda. 


a. The Aftas 1171 project should be accelerated and carried forward 
under the highest national priority in order to attain an aattial opera- 
tional capability at the earliest possible date. 


b. The proposed interin reconnaissence system made up of a Thor 
booster combined with a second stage which carries a lightweight payload 
in the form of a recoverable capsule, duplicates rather than complements 
the ATLAS 117L capability. The interim system would give only a small 
improvement in time over the ATLAS 117L. Moreover, the successful and 
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-. continuous operation of a recoverable reconnaissance systen, with the 


attendant requirement for search, appears infeasible from a practical 
and useable military point of view. Accordingly, the development of 
the interim system should not be pursued. — 


c. In order to attain early flights of the Lockheed vehicle to 
be employed as the second stage in the 117L system, it may be desirable 
for the Air Force to plan for test firings of this vehicle utilizing a 
THOR booster, since an adequate number of these less expensive boosters 
can’ be made available for this purpose sooner than the aired booster 
will be available. 


d. TI understand that a THOR booster Hehe suitable second stage 
vehicle may be. the most promptly and readily available device for 
experimental flights with laboratory animals. The development of such 
hardware is authorized, including provision:for the recovery of the 
animals, in furtherance of the objective of manned satellite flight. 


S/ Roy Johnson 


DIRECTOR, ADVANCED RESEARCH PROJECTS AGENCY 
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AIR RESEARCH AND DEVELOPMENT COMMAND 


UNITED STATES al® FORCE 
Aedsows Ale Goren Gove . . 
Washington 23, 0. C. Ph 
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SUBJECT: (U) Sxpport of Bloastronautics Progran 


TO: Commander | 
Air Foros Ballistic Missile Division (akD0) 4 
P.O. Box 262 | 
Inglewood, Galifornia 


meander, AFEMD for bicestromauties and as such 
for the direction ead coordination ef all the bienedieal espests 
of projects assigned te your organisation. In addition, Wee bis- — 
medical project officers are being permanently assigned to powr 
Space Systens Divisica to provide necessary technical ecapetence | 

on a continuing basis. It is expected, of course, that you vill . 
alee mice we of other competent iniividuals end groupe in the Air 
Research and a ee ee ne 


becca 





3. In onder that this biowsdical verk will interfere es 
little as possible with WS-117L development and testing, control 

of all aspects of this work will rest with your orgerisation. 

It is further desired that in the interest of conserving time and 
resources, the AFBMD will, insofar as possible provide support te 
this work within the existing WS-1171L coatrectual structure. (GSCRET)- 





‘DECLASSIFIED AFTER 12 YEARS, See sige 


DOD DIR 5200.10 Mane wae a 


} (eae , WD-58-03427- 


we YH RIT. F KS APL 








Bigger re eee. 





— 


nt od 
WL 


B/L to AFBMD, Subject, "(U) Support of Bioastronsnties Progran® 


| 4. Iam directing the necessary action to provide an additional 
_ __ budget authorisation and allotment of $449,000 of FY 1958 2-600 funds 
“<7 “to your organisatieom to cover the biomedical aspects of the efforte 
_ ° alrwady underway im the WS-117L Program. In additioa, $100,000 has 
been transferred froa the School of kviatien Nedicines' resourses 
_ (line 7804-7851) te your organisation. (WKSASSIFIND) 





5. Tt will te necessary for yor to take action to insure thet 


ARPA programa sdditdonal FY 1959 funds of ell types (P-600 RAD; F600 





Operation aad Management; and noa-P-600 fuids) te sever the cvst of 

comtinued effort im the WS-117L Biomedical Maceverahia astiv~- 
ity. The FI 1959 B-600 RAD funds to be pregrenned ‘fer this purpose | 
“total $6 milifea aad vill cover the cost of 












eh SS GG Ae 


L 


tt ES RAED: SACRE = ate ae eo 


1 .*°¢ =e Ghee. Me @e te 
. 


w- -58- 03427 








| Missile Seated Division * Sunnyvale, P California 
6 May 1958 


: 3 a i | In Reply Refer to: 
| , | LMSD/56989 
ee 


| Subjects Contract No. AF 04(647)-181 


Blosetellite aii Program Plan 


To: a Comanaee 


_ Air Force Ballistic Missiles Division 
' _ Hdgtrs., Air Research and Development Command 
" Attn: Col. F.C.E. Oder (WDTSR) 
Pp, 0. Box 262 
Inglewood, California 


(B) Letter Contract AF 04(647)-282, dtd. 25 January 1958, 
’ (1M8D/37125) 


1. The [WX of Ref. (1) from AFEMD to LMSD redirected the efforts of the 
117L program under the letter contract Ref. (2) to include biosatellite flights 
as secondary objectives of the IIA (Thor Boosted) portion of the program. This 


Reference: (A) AFBMD TWX to IMSD, dtd. 11 March 1958, (1MSD/37891:) " 


- pedirection has eliminated the requirement for development of a system suitable 
' to the recovery of photographic film from an orbiting vehicle and replaced it 


with the need for developing a modified recovery technique appropriate to the 


support of the aeromedical explorations te be conducted in consonance with the 


new secondary objectives of the program. 


2. Prior to the redirection of Ref. (1) a division of responsibility 
between prime and subcontractor had been established and a work plan approved 
by the USAF for accomplishment of the film recovery program. The change in the 
recovery aspect of the program has required a redetermination of responsibilities 
for the prime and subcontractors in accomplishing the redirected work and has 
been defined by LMSD, based on discussion with members of the USAF, as follows: 
LMSD will assume over-all system responsibility for all biosatellite flights 
incorporated into the flight program. As weapon system contractor LMSD-will 
determine the general specifications for the subsystem, the general manner in 
which the subsystem will be developed, the integration of the subsystem into the 
program, ard will select for approval of USAF subcontractors to be used. Support- 
ing studies and developmental investigations will be made as necessary to establish | 


_ technical validity of rape and sbophocgrecd of intended flights. beers phases of 


the program attendant to the operational recovéry are considered: responsibility 
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tractors 80 as to serait the most expeditious achievens nt of the progran. Subcon. 
tractor efforts will be: | 


(a) Design and construction of the econtay shell. 

(b) Design and construction of the biosatellite sealed 
capsule including all necessary environsent control 
and life-support components. . 

(c) Experimental animals amd training a3 approved by 
the Air Force. . 

(ad) Biomedical data sensors, processors, and on-board 

—s- yecorders as approved by the Air Force. — 

(e) Design md construction of recovery devices on or 

/ in the biomedical capsule. 7 

(f) Test program for proving satisfactory performance 
of the biomedical capsule. 

(g) ‘Design and construction of ground support trailers 
for biomedical capsule. 


3. The weapon system contractor recognizes General Electric! s pacieant 
position in this field and concurs with the Air Force direction that General Elec. 
tric be made sole source subcontractor to assist in accomplishment of tasks (a) 
through (f) listed above. A separate subcontract will be established for stcen- 


plishment of task (g). 


kh. It has been requested by the USAF (meeting at IMSD between representa: 
‘tives of AFHMD, HDRME, and LMSD) that the aeromedical payload be included in the 
2nd flight of the ITA ° (Thor Booster) program scheduled for December 58. It is 
recommended that the incorporation of this AM payload be withheld until the $rd 
flight scheduled for Jamary 59. It is further recommended that the total number 
of biosatellite flights be five with a possible sixth with a flight position as 
shown by the following schedule, . | 


- This recommendation is based on the indication by USAF that Thor } 
boosted flights in addition to the ten presently programmed will be required to 
complete the USAF objectives and therefore would permit later scheduling of bjo- 
satellite flights. This will perait better utilization of the early flights jn 
the accomplishment of the program's primary objectives, namely "proof of the : 
basic 117L vehicle®. The schedule proposed would be as follows: . f° 


Flight -1 2 3 bk & 6° 7 68 9, 10: 
Month «-11/58 12/58 1/59 2/59 3/59/59 8/59 6/59 1/59 8/59 


Obj. jum Um M jum UM Mor mM Mm mM AM: 
Engine 9 (- - - - -dPh- - - - - Se ene, eee ee ) 
Fuel ; 
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e On the basis of ‘grevions discussions with members of AFEMD and on - 
the assumption of your concurrence, IMSD is- proceeding to establish subcontracts 


‘fh accord with the definition of responsibilities as stated above. Early approva 
of the schedule shown berein is requested to permit its imme diate incorporation 
into the program. s F 


LOCKHEED AIRCRAFT cORPORA Pray | 
MISSILE SYSTEMS DIVISION 


. | _ . a | J. He Carter, Manager . 
- JHC: FWO'G: sg | . . X& Weapon System Brarch 


cc: Deputy Air Force Plant Representative 
‘Sunnyvale, California 
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nr. __|-SUBMECT: «Contract Olj(6hL)<10, Inteenel Air Force Kespaneibilitie 
| 3 3 THesetallite Ps ° — 
~ Lockheed Airorsft Jorporstian : 
2 | Wissile Uystes Division DOWNGRADED AT 3 YEAR INTERV 
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) 8. The Moastronsutios Division (MD) hes been civwo 
at managerial respaneibility for all animal biceatellite sreerens and 
| Girecter to the contrustes on tiewedtical aspects. 
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Mjss.°: mm 2B lire Lf Leaks : +  —s Antal. died ~ A/C did not function even tho anit. 
| & Air Cond. 133s was horizontal ~ Cooler external test line froze 
- L/C Teap too high | 
ie 15 39 S07 Bre 3 0, Boge 133s «Om Rage dypassod efter failure “i alt. or * 
| és | | ae | siedlation - snizal survived — | oe 
ee Bono 139 Sled Bun = no fatlures 
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- COMPONENT 
=, __FACTLITY _ DURATION FAILS UE _ RPAARKS 
o/s marc 8 22trs. jj 10 Ring& 152 Test aborted to save animal ~ Alt. Chauber - 
2 | fyron Tubing Lost LX Froas. « rag Ring & Tygon eu oe Leaks 
s/o oo mroti(“‘i‘é‘“ OS B/B Valve Leak 382 = Anil. Died - Alt. Chasber ~ nitrogen build up 
) due to failure to purce after air valve lea: repsir 
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21/59 HADC 2S firs. Hone 133 Sled Run ~ No Failures | 


| anaes | . . | | 
1/59 VArB 21 irse Pyroswitch . ; Alt. Chanber « Test aborted to esve eniss1 - Sox. 
| _ On, 152 = Pross lov = Pyrosuitch blew on Inotin. “artially 


2 
evitching over to.rocovory mode 





2s /s9 Brco 21 Tree Alr Conds 1S Alte Chanbor ~ Test aborted to seve aninal - CO, 
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DF, RDTHA to WDTS, Subjects Biomedical Aspects of the Ballistic Miss: 


| (2) Ground ee equipment and other unique requireme: 
os [ — logical mpecrpens: ‘ | 
: ] | (3) Behavior conditioning and performance measuring rec 
b. USAF School of Aviation Medicine | 
a Recommendations concerning instrumentation of the biolor 
i. ] - Aéromedical Field Laboratory (AFDC) 
_ Procurement, physical conditioning, ee ae surfac: 
animals, and postamission biological studies. | 
] 5. Previous instructions in conflict with the above can be cor 


| _ geded and no ‘longer applicable to the biomedical program. 





] 5 Incls €. 
| 1. Cy ltr to WADC, 
subj as above 
T 2. Cy ltr to AFMDC 
subj as above 
+ 3. Gy ltr to AFCRC 
] - gubj as above 
4. Cy ltr to Air Univ 
| subj as above 
7 5. Cy ltr to AFOSR. 
] subj: Announcement 
of Desig & Org of 
| Off Sp Asst for Bio-= 
| Astr to D/C for 
Ballistic Missiles, 
ARDC , 


. Colenel, USAF 
Asst Deputy Commander 
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— a 6. rage 
SUBJECT: Bicmedical ’spects of the Ballistic Missile Program 
TOs Commander 

Air, University 

Maxwell Air Force Bese, Alabozm 


1. Spacial Orders Musber A-920, Ospartment of the Air Force, 
9 Mey 1958, assigned Brigndier General Donald D, Flickinger, Steff 
Surgeon and Director of Human Factors, Seadquartera ALC, as an 
additional duty, Special Assistant fer Bio-Astronsuties to the 
Devuty Coumender for Ballistic Missiles, AIDC, 


2. All research and dewelopnent efforts, contemplating the 
use of biclogical payloads on board missiles or space vehiciss, 
will obtain the eoordination and approval of the Special Assistant 
for Bic-Astronautics or Ris designated representative. 


3. To provide the Ballistic iiasile Division with timely life 
_ scelences support in the ccordination of nrocurenent data, monitor~ 
ship of contractor efforte, and suparvieion of inspection tests of 
components of life supperting and bio~performance asesuring e2ulp~ 
ment, technically quelified life seiences personnel will be placed 
on TDY or will de essigned to the Ballistic ‘Assile Divisicn. These 
personnel will be authorized to render decisions regarding the sde- 
quaay of life supporting equipment and other technical problens 
concerned with viable paeylords, This headquarters, ATTN: “OTE, will 
be informed of all decisions in thie area, In addition, a monthly 
progress report on the development, fabrication, testing, and sched- 
uling of the life sciences portion of the progran will be provided. 


4o A significant portion of the nation's life sciences CA DA@ 
bility in support of space operations is contained in certain Air 
Force medical and behavioral sciences reserreh and development 
organisations. Certain of these agenoies are hereby ‘iesignated az 
pointe of contact for the weanons systems management orguniss tion 
and gontractors concerned with development and fabrication of lifes 
supporting equipment and life sciences ax-erinents. The desirnstica 
of these units ie for the orimary surpose of assuring that the con~ 
tractor has the latest informtion owalleble for ircorneration into 
his design, and secondly, to assure the fsbricsted unit ets the 
Cechnical criteria as establishe? by.the Air force. te. bio~ 
agstronautical menbers o* the Baliistice ‘H-sile Sdvision will oitiin. 


Paneer rere 


RDTHA, Bq ARDC, Subjects Bieuedion) Aspects of the Ballistic Viesile 
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project. Eat, in so doing, will eoneult freely and frequently vith 
the designated units, assuring that iieison ic being maintained vith 
the prime contractor and subcontractors on the technical bicamedical 


" and Me-perteruanse problews aasociated with the projects. 


&e Aeromedical Laboretory (waDC) . 

- (1) Determination of the biological iii ef sub- 
aseenblics, technical specifications for the internal life support) 
environment, ang the normal technical development srogrer resvonsi- 
vilities of the aancer tony for such yen | 


(2) Geound support equipment and other aniqus require~ 
ments for biological speeimens, 


G) Behavior conditioning aid wiebaeiiniie nee suring 


$8. 


b, USAF Sahool of Aviation Medicine 


Recommendations oe instrumentation of the Woe 
logical subjecte, 7 


6. Aarcasdical Field Laboratory (arvoc) 


Procurement, physical conditioning, naintenance, surface 
recovery of antanle, and postemiscion biological studies, 


5. Previous instructions in confldet with this letter can be 


 eonsidered superseded and no longer aprlicable to the peceedtee 


program, 


6 Your concurrence with the peu ieareoe of paragreph 4, ebove, 
ia requested. 


YOR THE COMMANDER: 


JOH R. V. DICKSOS 


: sag to AF ‘Si Colonel, USAF 
tr ARDC OTH | asst Deputy Consanter/RAD 
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RDTHA | | | 6 JUN 1958 


SUBJECT: Announcement of Designetion and Organisation of Office 
a of Special jssietent for Blo~istronsuties te Deputy 

; x * «ss Commander for Ballistic Missiles, RDC 

| . Air Force Office of cclentifie Neseareh 

7 Washington 25, D. C. a 

( 


1. Reference is mde to Paragraph TY, Semeral Order Wineber 18, 
, this hesdquarters, dated 22 May 1958, subject as adove. 


a. The Speeiel Aseistent for Dlio-~istromuties, Ballistic Mis 

| elles bivisien, or his designeted representative, will assume final 
teshnieai scordination responsibility for al) diclegtes:! payloads 
} Plseed cn board tallistie missiles an? space vehicles. In order 
Chat ald bio-~medios] and belevicral science experinesie ani testes 

be known anf appropriately coordinated and integrated vith tr. Bale 

 Uistie Missiles Program, it is requested thet eny research projects 

wader the cogaisanse ef yeur office, sush as "Piggy Back,*® conten- 

Plating diclogionl payloads be coordinated with the ebove offiee, 





FOR THE COMMANDER: 


se etme +e 


$ 2 -r.2=3 


JOHN R. V. DICKBON 
Colosel, USAF | 
Asst Deputy Conmander/R&D 
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AIR RESEARCH ANT DEVELOPMENT COMMAND 


UNITED STATES AIR FORCE 
Andrews Ai Force Base 
Washington 25, DB. C. 





ADORESS REPLY IC 
COMMANDER. ARDC aTIN 


_RDTH ; ; a 3 #2 August 1958 
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SUBJECT: Responsibilities of School of Aviation Medicine in the 
ARDC Biosatellite Program, Subsystem L WS-117L 


TO: . Commander 
|. Air University 
. Maxwell Air Force Base 
a ehees 


l. Pursuant to the directive of the Commander, Air Research and 
Development Command that all USAF biomedical resources be used in sup- 
port of subject program, agreements have been reached between repre- 
sentatives of Headquarters Air Research and Development Command, Head- 
quarters United States Air Force, Air University (Headquarters School 

of Aviation Medicine), Air Force Missile Development Center, and Wright 
Air. Development Center, concerning technical perrenenrr ace to be 
assigned to the Schoo of Aviation Medicine. 


2. As the result of the meeting vaeacenced in paragraph 1, the 
inclosed statement of policy is hereby published as Supplement No. L 
to the letter from this headquarters, RDTHA, dated 6 June 1958, subject: 
Biomedical Aspects of the Ballistic Missile Program. Provisions of 
paragraph 4, referenced letter, in conflict with policy letter for sub- 
system L, will be disregarded. | 


FOR THE COMMANDER: 





1 Incl ee ee | i 
Supplement No. 1, Hq ARDC "REL PL BASSE | 
Letter, 6 Jun 1958, subj: er ee a ee | 
Biomed Aspects of Bellistic ‘ ee ee a oA 
Missile Program, 8 Aug 1958 2 ie See 
(Ss) : 


DOWNGRADED AT 3 YEAR INTERVALS 
DECLASSIFIED AFTER !2 YEARS, 
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SUPPLEMENT NO. 1 TO HQ AIR RESEARCH AND DEVELOPMENT COMMAND LETTER RDTHA, 
DATED 6 JUNE 1958, SUBJECT: BIOMEDICAL SPECTS OF THE BALLISTIC MISSILE 
PROGRAM 


1. Policy: 


1.1 The United States Air Force is responsible for establishment 
of biomedical criteria for subsystem L capsules and specimens. The 
managerial responsibility for all animal biosatellite programs rests 
within the Bioastronautics Division (BAD), Air Force Ballistic Missile 
Division, Hq ARDC. The United States Air Force will specify environ- 


mental standards, biomedical objectives and limits, experimental design, 


data to be collected and technical appram ches to be used. 


1.2 Biomedical consultation will be provided to the mximm by _. 
in-Air Force consultants. Use of non-Air Farce biomedical consultation. 
will be held to an absolute minimm and use of such consultants » when 
necessary, will be approved by Air Force. 


1-3 Air Force will act as technical director to the contractor on 
biomedical aspects. | ° 


2. Function: 


2.1 The School of Aviation Medicine will provide to the contractor, 


via the Bloastronautics Division, criteria noted in paragraph 1.1, above. . 


2.2 The School of Aviation Medicine will consult on biomedical test 


. programs and evaluate biomedical test results. 


2.3 The School of Aviation Medicine will provide continuous bio- 
physical and biomedical technical standards, liaison and consultation to 
the contractor as these are related to the biomedical success of the ex- 
periment. Any changes resulting from this liaison which would affect 


cost or time expended by contractor must receive prior approval by 


BAD. 


2:4 All other decisions relative to test responsibility and conduct 
engineering requirements, scheduling, time and costing functions and | 
general welfare of the program will remain with BAD or their properly 
designated representatives ; and BAD decisions are final. 


2.5 Whereas contractor costs will. be supported by AFBMD (ie ARDC), 
those costs and manpower requirements such as TDY, materials, trans- 
portation, labor and parts, incurred by the School of Aviation Medicine 
in the implementation of this policy wili be oorne by the. aaa of 
Aviation Medicine, Air University. 


C8-61 ,173 


2.6 This policy becomes effective immediately. If the requirement 
for criteria referred to in paragraph 2.1 cannot be provided in-time to 
meet cantractors' deadlines, BAD will initiate action to secure such 
criteria from other available sources. | 


2.7 Direct contact is authorized between SAM and contractor; 3 in- 
' formation copies will be provided to BAD. 


DON FLICKINGER 
Brigadier General, USAF (MC) 
Director of Life Sciences 


C8-61 .172: 
WD - 58 - 05560 
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ticn of detailed 


FRCTERH, Sram 


DIRECTORATE, DISCOVERER SATELLITE SYSTEM (WDZSD), OFFICE OF Te 
ASSISTANT DEPUTY COMMANDER, SPACE SYSTEMS 


le Responsibie to the Assistant Deputy Commander, Space Systems, 
for the integration of all research, development, and test aspects 
of the Discoverer Satellite Systes. Respmsible for the determina~ 
tion of detailed performance specifications, pertinent physical, 
characteristics, and essential functional criteria necessary to meet 


developmental or operational ee Monitors and/or co-ordinates 


agencies in the prepara~ 
data, the production of develop= 
ment plans, and the formulation of wri statenmts essential to = 
integration of all elements of the Discoverer Satellite aysten, to 
reapond to specific Department of Defense and Air Force direotives 
and requirements pertaining to the Discoverer System. Develops and 
maintains a closely co-ordinated time schedile for all directorate - 
activity to insure that orderly progress in the aysten is maintained, 
and to pernit the most effective expenditure of resources by identi- 
fying those areas which’ require pana attention. Evaluates contractor 
proposals as’ te. Prepares and forwards reports as required. — 
Directs and co-ordinates all AFBMD and contractor activities as appro- 
priste for and pertaining to ey test of the Discoverer 
System to insure the orderly and tindly achievement of an operationally 


the actions ef all other participating AFEMD 


. snitable and reliable syeten. 


2. Oo-ordinates the: actions of argh enoles participating in and 
supporting the development and test of the Discoverer System, indluding 
the mens ‘ARDO Centers, —- Conmand, U. 8. Navy, and ue S. AIH. 


CO yey BT 
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_ -WDZ8/Col Oder/1522 
Menegenent of DISCOVERER Bicmedical Progran 


_ OCT 26 1969 


Qe Tere have been a series of smorants fron various sources on 


the above subject. 


2. ies Ridin ted He edie ee en a was needed) 
arose, I believe, largely because of nisunderstanding and with those 
directly ocncerned widely scattered about the country at the tim 
the matter came wp. : 


3. Gererally speaking, in the abject progran WEB serves os 9 sub- 

ayetem manager supporting WDZED. . The arrengenent has worked fairly 
voll wotih the item cited in yer 2 arcee, and will, I delieve continue 
to be effective. 


Vaile this current problem has bees resclved, I mut as a ratter 
DISCOVERER Satellite 





SIGNED 
FREDERIC C. EB. CORR : Copy to: 
iaatatans Tacky Coane «WEB 
Spece Systens | WOZA 





VERBATION Fes rimneny Fe Ree peevided. 
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APPENDIX B: 


This Launch Data Digest was Appendix D of several Lockheed 
| Aircraft Corporation reports, but they reflect corrections 
made by Space and Missile Systems Organization's Historian, 


and the addition of information on the two last launches. 
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FLIONT BO. AND = SERIAL «= PAD ODATR AMG | ORBITAL CATAULE TIPE o. SEMJROTION ap 
UNSC REPORT NO, EER MO. TDS ACHIEVGAT AND RECOVERY «© WEHICLE CHAVIS WICOMPORATED FLICAT DESCEIPTICN CADITAL PARAMETERS 
B W7YhO0 2 «21-RS) oe aBTels no Booster nen~TAT ; standard Lewwhed on: first attempt. Ive . 
sore? ? 2227154.52 $8-01A holds for trains - eight xin, 

Pst Boost phase wnsetisfactary. 


feteriorstion of flint ecatrel 
wystem at Tell} aec; camlete ices 
of cantral at Te33h sec, Onter- 
feration of flight contre! pre- 
ceded by love of main engine flier 
shield at Liftetf, Exposure of 
eoutrol system wiring to excesaive ° 
temperatures protebly cespmeilble 
for deeay in control aystem per- 
* 3 formance. 5S tion dus to 
ce 24 mye a structeral failure. Beth atagea 
. tumbled tut remained tesically 
intact. Swidence ef damage in 
forverd end of SUW-t and peyload 
separation freq SS-OUA, SS-OLA 
‘ Fubeystens normal wrti2 flight 
remained in etaniby 
stetes after break-apart, ; 
1 ’ a | 
posOT80 2272/N06 PALS 2 12-27-63 Yes SET-L3 no Siailer to 1171 | Firat lawem of thia configuration  Aaltitade: 99.6 re 
Pad 1 13%$2h0.13 vehicle free PALC. Launch on first Yeleeity: 25,779 Cpe 
. attenpt. Ona nag al ve gence Jnelinati ons : 
rege cleeraros. Error ins - Bocentrisity: ,01577 
down procedure resulted in smis- Period: ~ 90.17 win 
@ian af tank pressurisation after —— Parigee: 96.1 2m 
98-014 prapellant op say Phesoty Apogee? 211.5 om 
phase satisfactory desp! ower 
structural strength of 88-CLi. 
conditions near-aodinal, 
Longer then predicted SS-0ik engine 
! wurn duration becaues af low thrust. 
t Mission ebtectives ant near-nzwinel 
epee attained, Link 1 telemetry ast 
eitehed to orbitel asst gnment after 
. injection. Orbital performance 
. ; . _ Fepertedly eatiafestery; hovever, 
attempted recovery on Slat pace . 
aneuccese,ys ul . 
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| Vehicle 
: _ Flt Serial 
T 1175/396 


Pad 


No_ 


PALC 1 
Pad 1 


7 © 1604/395 PAIC 1 
: Pad ) 





Air 
‘Sea: 


* Four payloads » ‘three of vhich orbited, were 


Progran 162 Vehicles Launched: 
Vehicles Orbited: 
Capsules Recovered:* 


ae a 
F 


Orbital ° 


Launch 

Date Achievement 
3-24-64 © Ho 

1402 48.52 | 

Pst 2 


Capsule Type: AET-1L 
No recovery 


4227-64 Yes 
1623 :43 .55 
PRY 


: ° 


Capsule Type: 
No recovery 


78 
61 
ho 
3 
y) 


wi 


nonrecoverable types. 





16th TaT (Ly- 
2a) ‘ 


Vehicle | 

Changes Flight 
Incorporated Description 
LV-2A/SS-OLA First TA? 

BIL Guidance in vehicle from 
SS-O1A — PALC; Launch or 


ist ‘attempt; 3 
holds - 20 min 
total duration, 
for LV-2A gyro 
heater cycling. 
Reclycling BIL 
loop checks and 
for evaluation 
indicated SS-0O1 
fuel leak; Boos 
performance sat 
factory; electr 
al power proble 
in SS-O1A at VE 
resulted in complete loss o: 
control during thrust inter- 
val; separation and ignitio 
normal; engine shutdown pre: 
mature due to loss of contr 
which coupled with mis-direx 
tion of thrust, precluded | 
orbit attainnent. , 


- Leunched on firs 
attempt. Very 
accurate orbit 
was attained. / 
SS-O14 separatic 
an electrical 
overload of shor 
duration within 
the pyro distri- 
bution system, 8 
part of the pyro 


fies. os bus power was 


permanently lost 

This precluded 

recovery, backup 

system, and re- 
search cauiaas operations. 
The satellite was satisfact- 
orily deactivated on orbit 7: 
and reactivated on pass 26. 
Power depletion occurred at 
Orbit 359. 
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